
ED 107 024

TITLE

INSTITUTION

REPORT NO
PUB DATE
NOTE
AVAILABLE FROM

EDRS PRICE
DESCRIPTORS

DOCUMENT RESUME

EC 072 506

Hearing Levels of Youths 12-17 Years, United States.
National Health Survey Series 11, No. 145.
National Center for Health Statistics (DHEV),
Rockville, Md.
DREW-HRA-75-1627
Jan 75
92p.
Superintendent of Documents, U.S. Government Printing
Office, Washington, D.C. 20402 ($1.45)

MF -$0.76 HC-84.43 PLUS POSTAGE
*Adolescents; Age Differences; *Aurally Handicapped;
Exceptional Child Research; Geographic Regions;
*Hearing Loss; *Incidence; National Surveys; Parent
Influence; Racial Factors; Sex Differences;
Socioeconomic Status; *Statistical Data

ABSTRACT
The report of the National Center for Health

Statistics presents national estimates of the hearing levels of
youths 12-17 years of age in the civilian noninstitutionalized
population of the United States. These are based on individual
monaural, puretone, audiometric test results of eight frequencies as
obtained in the Health Examination Survey of 1966-70 for a national
probability sample (N=6,768) representative of the 22.7 million
youths in that segment of the population. Age, sex, race, region,
urban-rural, income, and parent-education differentials in hearing
levels are assessed. Major findings summarized from the study among
youths include: that for their better ear sore than half had hearing
thresholds below (better than) the American Stantlard Association
(ASA) 1951 standard for audiometric zero at all frequencies tested
except 6000 Hertz; that hearing levels for girls are generally lover
(better) than among boys, by mean differences large enough to be
statistically insignificant at 2000-8000 Hertz; that the prevalence
of hearing handicap as estimated from the puretone audiometric test
results in this survey is quite low (only about 1.5 percent, or an
estimated 281,000 youths 12-17 years of age in this country, have
some degree of hearing handicap); and that youths from families with
less than $5,000 per year had higher mean thresholds (poorer hearing)
than those from families with income of $5,000 and over. (Author)
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HEARING LEVELS OF U.S. YOUTHS
12-17 YEARS

Jean Roberts and Elizabeth M. Ahuja, Division of Health Examinatio Statistics

INTRODUCTION

This report gives national estimates of the
hearing lesels of youths 12-17 years of age in thc
civilian non institutionalized population of the
United States. These arc based on individual
monaural pure-tone audiometric test results, at
eight frequencies obtained in the Health Exami-
nation Survey of 1966-70 for a national probabil-
ity sample representative of the 22.7 million
youths in that segment of the population.
Findings have been analyzed with respect to age,
sex, race, geographic region, size of place of resi-
dence, family income, and education of parent.

The Health Examination Survey is one of the
major programs of the National Center for Health
Statistics. authorized through the National Health
Survey Act of 1956 by the 84th Congress as a
continuing Public Health Service function to
determine the health status of the population.'

In the National Center for Health Statistics,
the principal health survey programs include the
Health Examination, Health Interview, Health
Manpower and Facilities, and Health Resources
Utilization. The Health Interview Survey, which
collects health information from samples of
people by household interview, studies primarily
the impact of known illness and disability on the
lives of people. The Health Manpower and Facili-
ties programs obtain information through surveys
of hospitals, nursing homes, and other resident

institutions, and the entire range of personnel in
the health occupations. The Ilea.ith Resources
Utilization surveys obtain information on the
extent of health facility and service utilization.
The Health Examination Survey collects data
through direct physical examinations, tests, and
measurements performed on scientifically se-
lected nationwide probability samples of the
pqpulation. This system, in addition to providing
the most efficient way of obtaining actual diag-
nostic data on the prevalence of specified medi-
cally defined illness, is the only one of the survey
programs to secure information on unrecognized
or undiagnosed conditions as well as a variety
of physical, physiological, and psychological
Measures within the population. In conjunction
with the examination, medical history, demo-
graphic and socioeconomic data were obtained
on the sample population under study with
which the examination findings for these per-
sons may be interrelated.

The Health Examination Survey is planned as
a series of separate programs called "cycles."
Each cycle is limited to specific aspects of health
within specific segments of the U.S. population.
The first cycle in 1960-62 was designed primarily
to provide data on the prevalence of certain
chronic diseases and on the distribution of
various physical and physiological measures in a
defined adult population.2'3

The target population for the second cycle in
1963-65 was the non institutionalized children
6-11 years of age. For it the examination was



focused primarily on health factors related to
growth and devehinnent.15

The third cycle. on which the findings in this
report are based, was designed as in the preceding
children's program to collect data on the health
status of the youth population with particular
emphasis on factors and conditions related to
their growth and development. For this a prob-
ability sample of the noninstitutionalized youths
12-17 y ears in the United States was selected and
examined. The questionnaires and examination
content and procedures were similar to thus( in
the children's program, so as to obtain corn
parable information fin the entire continuum of
hildhood through adolescence. but were supple-

mented, as necessary, to obtain data specifically
related to adoletcent health. Included were a
physical examination given by a pediatric ian
assisted by a nurse, tests administered by
psychologist, and a variety of tests and measure-
ments by laboratory Xray technicians. The
survey plan, sample design, t .amination content.
and operation of this sine. program have been
described in a previous report."

Policies for the testing of hearing and the
related examination of the ears, nose, and throat
were provided through the Subcommittee on
Hearing in Children of the Committee on Con-
senation of [fearing of the American Academy
of Ophthalmology and Otolaryngology, of which
Dr. Raymond E.Jordan was Chairman. Members
of the subcommittee also made onsite visits to
review the ongoing hearing examination. Facil-
ities for the testing of hearing, training of tech-
nicians in testing and in instrument calibration,
and conduct of acoustical surveys were made
available through this group. Dr. Eldon L. Eagles,
Executive Director of the Subcommittee, served
as principal consultant in the hearing aspects of
the survey. Specific guidance on audiometric
testing and the training of the technicians in this
testing were given by Dr. Leo Doerfler of the
University of Pittsburgh. Instrument calibration,
background noise level surveys, and specific
guidance on environmental control aspects of
hearing testing were provided by Mr. Kenneth
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Stewart through his acoustics laboratory at the
University of Pittsburgh. Special training in
performing the ear examination was also given
the survey staff pediatricians.

Field collection operations for the youths'
cycle started in .larch 1966 and were completed
in March 1970. Of the 7,514 youths selected in
the national probability sample, 6,768 or 90 per-
cent were examined. This national sample is
representative, and the examined group is closely
representative of the 22.7 million civilian non -
institutionalized youths 12 -17 years in the United
States with respect to age, sex, race, region,
population size of place of residence, and rate of
hange in site of place of residence from 1950

to 1960.
As in the preceding program among children,

examinations in the youths' cycle were done
consecutively in 40 different locations through-
out the United States. Each youth during his sin-
gle visit was given a standardized examination by
the examining team in the mobile units specially
designed for use in the survey. The only excep-
tion was that the girls whose urine specimens were
found positive for bactcriuria were brought back
for repeat urine tests. Prior to the examination,
demographic and socioeconomic data on house-
hold members as well as medical history, be-
havioral, and related data on the youth to be
examined were obtained from his parents. In
addition, a Health Habits and History form was
completed by the youth before he arrived for
the examination and a Health Behavior form
was completed by him while in the examination
center. Ancillary data were-requested from the
school attended by the youth including his grade
placement, teacher's ratings of his behavior and
adjustment, and health problems known to his
teacher, A birth certificate was obtained for
each youth to verify his age and provide informa-
tion related to his condition at birth.

Statistical notes on the survey design, reliability
of the data, and sampling and measurement error
are shown in appendix 1. Definitions of the demo-
graphic and socioeconomic terms are in appen-
dix II.



HEARING MEASUREMENT AND RELATED
ENT EXAMINATION

Hearing threshold levels for the right and kit
ear of each south were determined indisidualls
at eight frequencies-250, 500, 1000, 2000,
3000, 4000, 6000, and 8000 Hertz (Hz-cycles
per second). Testing was done in an acoustically
treated room using air-conduction earphones with
standard purr -tone audiometers and methods
identical to those in the preceding survey among
children. The related examination of the youth's
cars. nose, and throat (ENT) given by the suncy
staff pediatrician included a general inspection
of the external ears, routine otoscopic examina-
tion of the external auditory canals and tympanic
membranes, pneumatic otoscop , and inspection
of the anterior nares, tonsils, and oral pharynx
identical (with a few minor deletions) to that for
children in the preceding survey.7

Testing was done by technicians specially
trained in the use of a modified Hughson-West lake
method in which the tone was first introduced
at a 60-decibel (dB) intensity, decreased by 10-dB
steps until no response was obtained, then in-
creased 5 dB and dropped 10 dB until the lowest
intensity was reached (threshold) at which re-
sponses were obtained in 2 out of 3 or 3 out of 5
ascending trials. For the testing, the youth was
seated with his back to the window in the
acoustically treated test room in which the door
had been closed. The youth was seated opposite,
but not directly facing the tester, so the examinee
could not see when the signal was presented. The
technician made certain that the youth's cars
were not obstructed with cotton, that eyeglasses,
hearing aids, earrings, and chewing gum were re-
moved, and that hair was pulled back off the cars.
The technician then placed the earphone opening
over the car canal making sure that the earphone
made a good seal against the youth's car. The
red earphone was placed on the right car, the
gray on the left.

Hearing thstshold or level, as used in this re-
port, is the lowest intensity of a pure tone pro-
duced in the audiometer earphone that the youth

reports .is just audible to his ear under test, in at
least one-half of the specified number of trials.
Standard audiometers for 82 percent of the tests
among ouths were calibrated and maintained in
calibration in accordance with the 1951 American
Standard Association (ASA) specifications8 in
which the zero sound intensity level on the dial
of these instruments corresponds to the thres-
hold of hearing for "normal" subjects with no
history of otological disease or difficulty hearing,
as determined in the 1935-36 National Health
Survey. The "audiometric zero (ASA-1951)" or
zero point on the audiometer was expressed in
terms of the sound pressure levels in decibels
produced by the earphones in a National Bureau
of Standards (NBS) 9-A coupler when the volt-
ages corresponding to this threshold of hearing
are applied. This audiometric zero point corre-
sponds to a different sound pressure level for
each test frequency. During the latter part of
the survey, as the older audiometers became
more difficult to recalibrate to ASA standards,
they were replaced with newer standard audiom-
eters calibrated and maintained in calibration in
accordance with the 1969 American National
Standards Institute (ANSI) specifications which
incorporated the standards set in 1964 by the
International Organization for Standardization
(ISO) 9 -to The audiometric zero points at each
frequency in the ASA-1951 Standard were revised
for the ISO-1964 and ANSI-1969 Standards on
the basis of more recent audiometric test data on
human subjects from a large number of acoustics
!aboratorics in various countries that wcrc ob-
tained with improved equipment not available at
the time the 1935-1936 National Health Survey
normative data were obtained.

Measurement of hearing level could be made
in 5-decibel steps from 100 decibels above to
10 decibels below the audiometric zero point on
the ASA-1951 audiometers and from 80 decibels
above to 10 decibels below the audiometric zero
point on the ANSI-1969 equipment. Since the
hearing of youths is substantially more sensitive
than that of the adults tested in the Health
Examination Survey of 1960.62, the audiometers

10
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were modified by the insertion of a 30-decibel
attenuator so that testing could be done as low as
40 decibels below audiometric zero in a stable
part of the range of the instrument as was done
in the preceding survey among children. This
made a corresponding reduction in the upper
limit of intensity available for testing (to 60 dB
on the ASA-1951 instruments and 40 dB on the
ANSI-1969 units). Later the value of the atten-
uator was subtracted to obtain the actual hearing
level of the examinee in decibels. The decibel
values rc audiometric zero, as used here, are de-
fined as 20 times the logarithm to the base 10 of
the ratio of the sound pressure at the examiner's
threshold of audibility (his zero sensation level)
to the reference sound pressure established for
the audiometer (audiometric zero) used. Both
sound pressures in this ratio are usually expressed
in decibels re 0.0002 dynes per square centimeter.

For analytic purposes the two sets of
measurementsthe 82 percent from ASA-1951
instruments and the 18 percent from ANSI-1969
(IS0.1964) instrumentswere later all converted
to both units using the appropriate values shown
in appendix IV for each examinee. Some of the
basic hearing level findings for youths in this
report are shown both in the ASA-1951 and
ANSI-1969 units to provide continuity with pub-
lished findings for U.S. adults from the 1960-62
survey and for U.S. children from the 1963.65
survey, which were obtained and published only
in terms of the ASA-1951 units.

Before the earphones were placed, the youth
was instructed not to touch them once they were
in place. He was also told that the sound coming
from them would be like whistles or horns which
would be heard in one car at a time and which
would get progressively fainter. The youth was
asked to show when the sound was heard and in
which car by raising his right or left index finger.
He was further told to raise his index finger even
though the sound was very faint and to keep it
raised until the sound was no longer heard.

Prior to the test the instrument power was on
for at least 10 minutes. The sequence of testing
was done in a randomized fashion starting with
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4000 Hertz, then proceeding to 1000, 6000, 500,
2000, 250, 4000, 8000, and 3000. Testing of
the cars was alternated starting with the right car
for youths with eves: numbered records and with
the left car for youths with odd case numbers
(appendix III).

After the testing the technician indicated on
the record what conditions, if any, affected the
test results, such as a cold, ear discharge, defec-
tive equipment, earache, or other. If the techni-
cian indicated that because of the condition he
felt the hearing test results were unreliable, these
results were not used. The extent of missing data
either because the test was not given or the results
unreliable and the methods used in estimation of
these missing values are shown in appendix 1.

The technicians were trained to avoid rhythmic
presentation of signals to the youth, to skip to
another threshold temporarily to avoid a long,
drawn out search for a particular threshold, to
avoid visual or auditory clues when presenting
the tone, and to avoid distracting activity.

After each test session a disinfectant was
applied to the headband and earphones.

Acoustical Environment

Hearing was tested in an acoustically treated
room within a specially constructed trailer in the
mobile examining center. Inside dimensions of
t;,e room measured 84 by 156 by 96 inches.
Walls, door, and ceiling were constructed of fl-
inch thick acoustical panels of heavy steel. The
room had incandescent lighting and continuous
but quiet ventilation.

Performance of the room in attenuating exter-
nal noise was checked periodically throughout
the cycle by acoustical surveys conducted under
normal test conditions. Sound pressure levels
were measured both inside and outside the test
area with and without the air-conditioning equip-
ment and under other conditions of excess noise.
When compared with the American Standards
Association's maximum allowable sound pres-
sure levels for no masking above audiometric
zero (ASA-1951),h' the findings (shown in table



Table A. Actiostiest sunray t of the noise levels2 in Le test room used for audiometry in the Health ExaminationSurest., 11118-70

Frequency band (Hero,)

Audiometric
te st

frequency
(Hertz)

Maximum allowable
sound pressure
for no masking

above audiometric
zero from 1951

American Standard
Id8)

Instrument
noise
WS/

Sauna pressure
ievs (c18)

inside tot room

All air
condi-
boning

off

All air
condi'
tionirg

on

20-75
75-150

150-300
300400
600-1200
600-1200

1200-2400
1200-2400
2400-4800
2400-4800
4800-10000
4800-10000

50
125

3250
3500

750
31000

1500
32000
33000
34000
36000
38000

40
40
40
40
40
40
42
47
52
57
82
67

14
12
12
11

11

11

12

12

38-42
26
12

10-11

10

10

10

12

.46-48
38-40

16

12-13

12

11-12

11-12

12

1July 22, 1966, at rorband. Maine.
2 Sound pressures in decibels re 0.0002 dyne per cm

2.

3 Test frosuencies used in this study.

A) indicate that tinder normal conditions with
air-conditioning equipment on, the room would

have provided sufficient attenuation of ambient
noise for testing to at least 20 decibels below
audiometric zero (ASA-1951) at all test frequen-
cies. The lowest hearing level for which there
would be no masking ranged from 24 decibels
below audiometric zero (ASA-1951) at 250
Hertz to 27-35 decibels below at 500-2000
Hertz and 40 decibels or more below from
3000-8000 Hertz. Hence for all practical pur-
poses only at the 250 I fertz frequency could
masking due to ambient noise have produced an
domed rather than a true hearing level for the
few youths whose hearing levels were unusually
low (less than 24 decibels below audiometric
zero, ASA-1951).

During the survey it was not always possible

to select locations for the examining center that
presented an ideal acoustical environment for
hearing testing at all times and still meet other
conditions necessary for the rest of the survey
examination. Nevertheless, analysis of the
findings for the frequencies below 2000 Hertz
gives no real evidence of any noticeable degree

of masking from external noise, indicating that
the acoustical environment was adequate for
testing to these low levels.

Audiometer Calibratiim and Other Aspects of
Quality Control

The: udiometers used in this survey to measure

hearing acuity were primarily Maico instru-
mentsstandard electroacoustical generators with

air-conduction earphones (receivers) of type
T1)11.39 with MX -41 /AR cushions, providing
pure tones of selected frequencies and intensi-

ties which cover the major portion of the
auditory range, and with a manual device for
interrupting the tone.

The audiometers were modified and calibrated

at the Acoustics Laboratory of the University of
Pittsburgh to furnish reading in terms of hearing

levels in decibels on the NBS 9-A calibrating
coupler relative to the audiometric zero used in

the partitular instrumentASA-1951 or ANSI-

1969 - at frequencies of 125, 250, 500, 750,
1000, 1500, 2000, 3000, 4000, 6000, and 8000

Hertz. 'the audiometric zero (American Stand-
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ard, 1951) for air-conduction testing is based on
findings from the clinical followup to the 1935-36
National Health Survey for that subgroup of
persons considered to have "normal" hearing.
This subgroup consisted of 1,242 persons, of all
ages and both sexes, who gave a history of normal
hearing for speech and whose hearing levels
(determined by air-conduction tests) for both
ears did not exceed a total variation of 15 or 20
decibels on the eight tones from 64 to 8192
ElertL.12-13

When voltages corresponding to audiometric
zero arc applied, the sound pressure levels pro-
duced by the audiometric earphones commer-
cially available at the time of these surveys
differed for each type and configuration of ear-
phone. An indication of the extent of variability
among three of the 1DH-39 earphones used at
some time during the 1960-70 period in the
Health Examination Surveys was obtained in a
loudness balance study on human subjects made
by Mr. Stewart and Dr. Ernest Burgi at the Uni-
versity of Pittsburgh Acoustics Laboratory for
the Health Examination Survey.14 The ASA-
1951 reference zero levels used in laboratory
calibration of the T1311-39 earphones of the
audiometers in the Health Examination Survey,
together with the corresponding present inter-
national reference zero levels for pure-tone audi-
ometers adopted by the American National
Standards Institute (ANSI) in 1969 arc shown in
appendix IV. Conversion to the ANSI-1969
levels were made assuming that the magnitude of
the difference in reference zero points for the
WE-705A earphones and TDH-39 earphones
would be the same in terms of the ANSI-1969
standard as had existed in the ASA-1951 standard.

During the survey among youths, each audi-
ometer was returned to the Acoustics Laboratory
at the University of Pittsburgh for rccalibration
after each of the 40 stands (locations) of the
examinations and also on the few occasions when
monitoring and calibration indicated that the
instrument was not functioning adequately.
Laboratory calibration procedures routinely in-
cluded tests to determine whether the instru-

6

ments were within the following American
Standards Association specifications:8

1. Frequencies generated by the audiometer
within ±5 percent of the corresponding
frequency reading on the instrument.

2. The sound pressure produced by the ear-
phones at each hearing level intensity
readings at each frequency not differing
from the normal values by more than 4
decibels at frequencies of 2000 Hertz or
less and by not more than 5 decibels at fre-
quencies above 2000 Herm.

3. The 5-decibel intervals between successive
hearing level readings being not less than
3.5 decibels or more than 6.5 decibels.

4. The time required for the test tone to rise
to a value within ±1 decibel of the required
sound pressure ...being not less than 0.1
second and not more than 0.5 seconds.

5. The sound pressure of the fundamental
signal being at least 25 decibels above the
sound pressure of any harmonic.

A typ;cal laboratory calibration report from
the University of Pittsburgh for one of the audi-
ometers used in the survey among youths is
shown in table B.

In the field, audiometers were cnecked by the
technician twice each dayin the morning after
the 10-minute warmup period, before testing
was started, and again after testing was com-
pleted for the day. In addition, a weekly field
sound pressure calibration at set intensity levels
was performed using Briiel and Kjaer Precision
Sound Level Meters and Artificial Ear Couplers.
Reports of the field calibration were sent rou-
tinely to the acoustics laboratory for review.
The field testing equipment was calibrated peri-
odically by the acoustics laboratory.

As previously stated, each car was retested
at 4000 Hertz to provide a measure of the reli-
ability of the test results. On the average at the
various examination locations, the differences
ranged from 1 to 4 decibels or less than the
interval between test intensities, the magnitude
that might be expected in test-retest of normal
subjects.I 5
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Table B. Typical audiometer calibration results for audiometer No. 3636

Instrument frequency
(iierts)

Actual
frequency
lHerts11

Intensity
error Id102

Second herffionic
below

fundamental
frequent* of

IdE113

Attenuator4

Red
phone

Grey
phone

Expected
range

Ide)

Actual
Interval

IdolRed
phone

Gray
phone

250 26/ -0.6 -1.5 36+ 35+ 96.100 4.7
500 508 -0.1 -0.3 36+ 35+ 90 95 4.9

1000 1015 -1.7 35+ 36+ 85.90
2000 1993 -1.3 -1.7 27.0+ 354 80.85 5.0
3000 2999 +0.3 +0.5 35+ 80 5.0
4000 4026 40.4 -0.3 35+ 75 8.1
6000 6011 +2.9 -0.4 35+ 88 70 6.2
8000 7963 +2.9 +1.0 36+ 80 lib 8.0

55 -80 5.2
50.55 5.o

Actual attenuation of 30 dB pad 29.2 dB 45.50 5.1

40.46 4,9
Line voltage variation: 105-125 - 0.5 dB 38.40 5.1

(ASA tolerance is 2 dB) 30.35 4.9
25 30 5.1

Overshoot and undershoot within ASA tolerance limits of 1 dB 20 25 4.8
16.20 4.9

Onset time within ASA tolerance limits of .1 to .5 sec. 10 15 5.0
5.10 4.9
0 5 4.9

Decay time within ASA tolerance limits from 20 dB or more within .5 sec. - 5 0 4.9
-10.-5 5.0

.
!ASA

frequency tolerance t5 percent.
!ASA intensity tolerance et 2504000 He I. :4 dd, et 3000+ ±5 dd. Obtained et heating level dial readings of 60 dB.
!ASA second harmonic tolerance is 29 dB et 900, 1000, 2000, end 4000 Hs.
"ASA tolerance !LI{ dd.

The randomized order of presentation of the
frequencies provided a further safeguard against

errors in testing.

FINDINGS

More than half of the youths 12.17 years of
age in the noninstitutional population of the
United States have, at least for the better car,
hearing thresholds lower (better) than the "nor-
mal" or audiometric zero values in the 1951
American Standard (ASA-1951) across all test
frequencies except 6000 Hertz, as estimated
from the Health Examination Survey of 1966.70.
At all frequencies except 3000.6000 Hertz, at
least 75 percent of youths have hearing levels

lower than these ASA-1951 audiometric zero
values (figure 1). Thus it is apparent that the
"normal" threshold values obtained from the
1985 -36 National Health Survey followup study
on otologically normal persons were substan-
tially higher (poorer) than the thresholds for
more than half of the U.S. youths in the present
study across all octave frequencies-250, 500,
1000, 2000, 4000, and 8000 Hertz.

In contrast, when hearing levels o! these youths
are examined in relation to the 1969 American
Standard audiometric zeros (ANS11969) sub-
stantially less than une-half have thresholds bet
these newer "normal" values-the proportion
ranging from 25 percent or less at frequencies of
250.500 and 3000.8000 Hertz to 40 and 45 per-

14
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Figure 1. Selected percentiles from the distribution of hearing
threshold levels Ire ASA.19611 for the better ser of youths
12.11 years, at each test frequency: United Stites, 1986.70,

cent at 1000 and 2000 Ilert/. (figure 2). Hence
only at 1000 and 2000 Hertz do roughly half of
the U.S. youth population approach the "normal"
threshold values in the 1969 American Standard.
A subsequent report on the ear-nose-throat exam-
ination findings will determine how closely the
otologically normal youths in this study approach
these newer "normal" values.

!fearing sensitivity of youths 12.17 years when
measured in decibel values based on the 1951
American Standard, similar to the findings for
children 6.11 years in the preceding 1963.65
national survey,7 generally decreases with in-
crease in tonal frequency up to 6000 Hertz
slowly from 250.2000, then rapidly from 2000-
6000 Hertz. The slight depression in median
and other percentile values at 2000 Hertz noted,
in the national survey among children was not
evident for the youth population. Hearing levels
(in decibels re ASA-1951) for young U.S. adults
18.24 years of age as determined from the 1960-
62 Health Examination Survey also show a simi-
lar pattern of increase in thresholds (progressively
poorer or less sensitive hearing in relation to the
ASA-1951 norms) from 2000.6000 Hertz.16

lb

Figure 2. Selected percentiles from the distribution of hewing
threshold levels (re ANS119091 for the batter eat of youths
12-11 years, at each test frequency: United States, 190840.

When measured in decibel units based on the
1969 American Standard, hearing sensitivity of
youths increased with increase in frequency from
250 to 1000 Hertz, but then median and other
percentile values showed a pattern of decrease
from 2000.6000 Hertz and an increase from
6000.8000 Hertz similar to that when measure-
ments were in decibel units based on the 1951
American Standard audiometric zeros. (It is
readily apparent from appendix IV that the
actual intensity of sound for "normal" thres-
holds of hearing from either standard actually
decreases from 250.1000 Hertz, then roughly
levels off. The patterns of deviation in hearing
thresholds described above from either standard
in the present and preceding Health Examination
surveys reflect the variations in agreement with
the standard or "normal" values across the test
frequencies. Obviously agreement is closest with
the ANSI-1969S tandard at 1000 and 2000 Hertz
for the U.S. child, youth, and young adult
populations.)

Mean hearing levels of youths also tend to be
less sensitive at the higher frequencies from
3000 to 6000 Hertz than at the lower tones
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Figure 3. Mean hearing levels of youths 12.17 years et each test
frequency in terms of decibels re audiometric zeroASA
1951 and ANSI 1969 United States, 1966-70.

from 250.2000 Hertz in terms of the 1951
American Standard, but only higher than at
1000 and 2000 Hen/ in relation to the 1969
American Standard values for audiometric zero
("normal"). Mean thresholds (in decibels re
ASA-1951) were helots these audiometric zero
values at all frequencies except 6000 Hertz,
ranging from a low of -10.0 decibels at 250
Hertz to -1.1 decibels at 4000 Hertz and to
+2.0 decibels at 6000 Hertz (table 1). In con-
trast, when decibel values were based on the
ANSI.1969 audiometric zeros, the mean hearing
thresholds are consistently less sensitive than
the levels considered normal, varying between
a low of +1.1 decibels at 2000 Hertz and the
maximinn of +11.2 decibels at 6000 Hertz (fig-
ure 3 and table 2).

Hearing thresholds for the right and left ear
of a particular individual tended to be dissimilar
for the majority of U.S. youths with the extent
of right left ear agreement diminishing with the
inclease in frequency. The best agreement was
at 500 Hertz where test levels for the two ears
differed by no more than 5 decibels for about
46 percent of the youths.' Poorest agreement
was at 6000 and 8000 Hertz where only 26 per-
cent of youths had similar monaural thresholds
(figure 4). The extent of right-left ear agreement
among U.S. youths in the present study is sub-
stantially lower than that found among U.S.
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Figure 4. Percent of youths 12.17 years with difference in
hearing Web between both ors of 5 decibels or less:
United States. 1968-70.

children in 1963.65 and U.S. adults in 1960.62,
though in both studies the agreement diminished
with increase in frequency. Among U.S. children
the percent with no more than a 5-decibel dif-
ference between the ears decreased from 88
percent at 250.500 Hertz to lows of (i7 and 69
percent at 6000 and 8000 Hertz; while among
adults the proportion decreased steadily from
80 percent at 1000 Hertz to 50 percent at 6000
Hertz.
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Figure 5. Percent of youths 12-17 years with hearing levels in
the two ears differing by more than 5 decibels' United
States. 1968 70.
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When the two eats of an individual youth did
differ m hearing sensittx it y (by more than 5 dB),
at all hequencies the left eat was substantially
more likely than the right to be the less sensitive
(figure 5). These findings are consistent with
the findings among l'.S. c hddren in 1963-65 and
U.S. adults m 1960-62. In all three surveys any
practice effect for one ear or the other was mini-
mized for the groups by alternating the sequence
of first ear tested from one examinee to the next
and from one frequency to the next.

Among U.S. youths the distribution of hearing
levels is slightly skewed to the right fur all ire-
qut taies (figure 6 and tables 3-8), similar to the
earlier findings among U.S. children and young
adults.
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Age and Sex

At 250-1000 Heitz there is little difference
between the hearing threshold levels of boys and
girls (figures 7 and 8 and tables 1.19). However,
at t he higher frequencies, 2000.8000 Hertz, mean
and median levels for boys consistently exceed
(poorer) those for girls by differences large
enough to be statistically significant (at the 5-
percent probability level).

For both sexes, the hearing sensitivity varied
by less than 2 decibels over the 12-17 year age
range at each frequency (except at 6000 Hertz.
where the variation among boys exceeded 2.5
dB), with no consistent trend in increasing or
decreasing hearing sensitivity with increasing age.
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Figure 7. Median hearing levels for the better ear of youths, by age and se.: at each test frequency: United States, 196670.
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F.gure Median anvil qua, tites 150th. '25th, and 75th percentiles)
from the distribution of hearing threshold levels for the
better ear of youths 12-17 years at selected frequencies. by
set United States, 1966-70

I Ills lairl stable age pattern for )(nulls was in
sharp «mtrast to the findings among U.S. chi!,
(hen 6-11 years in the 1963-65 national study,
in which there was a consistent pattern 01 in
creasing hearing sensiti% it) with .'ge at the lower
tones under 3000 Hertz. This would ttpd to
reinforce the indication in the earlier study that
.0 least part of this trend among children was
probably clue to the shorter attention span and
the less good fit of the earphones among the
younger children.

No breakdown by age was published for the
young U.S. adults in the 1960.62 study. How-
ever, median thresholds for women 18.24 years
were consistently lower (better) than those for
young men of that age at all six test frequencies,
generally consistent with the findings among
U.S. children and youths.

Race

White youths age 12.17 ears had better hear-
ing on the average than Negro youths in the
United States in the middle frequencies 1000 -

4006 Hertz, with mean differences large enough
to be statistically significant at 1000 -400(1 Hertz
(figure 9 and tables 1 and 2). At the higher
tones, 6000.8000 Hertz, and to a lesser degree
the lowest (25(1 Ilertz), Negro youths had more
sensitive hearing than white youths, but only the
mean difference at 6000 Hertz, was large enough

12

TWO 11)01,

I
,

.,...::::.. 1

RACE

Figure 9. Mean hearing levels of white and Negro youths 12 -17
yaws at each test frequency United States, 1956-70

to be statistically significant. While this pattern
generally persisted throughtmt the age laugt
mean differences were not large enough to he
statistic significant throughout. Mean let.ls
for the other races are shown as a group in
tables I and 2, but the sample used in this studs
was not large enough to provide reliable national
estimates for this small heterogeneous group in
'the population.

White girls consistently had more sensitive
hearing than their Negro counterparts oser the
entire range of frequencies (except at 6000
Hertz) with mean differences large enough to
be statistically significant at 1000.4000 Hertz.
Among boys, mean th.:.sholds for white youths
in the middle frequencies, 1000.3000 Hertz,
were lower (better hearing) than for the Negro,
while at the extremes of the tonal range the
reverse was found. Only at 250 and 6000.8000
Hertz (Negro more sensitive) and at 300(1 Hertz
(Negro less sensitive) were the mean differences
large enough to be statistically significant.

Variability in hearing threshold levels among
the youth population is greatest at 8000 Hertz,
somewhat greater at the mid-octave frequencies
of 300(1 and 6000 Hertz, and least at 1000 lkrtz
for both white and Negro youths, as measured
by the semi-interquartile range (tables C, 20, and
21).

The racial differences in hearing levels among
youths arc generally similar to those found
among U.S. children in the 1963.65 survey and
young U.S. adults in the 1960-62 survey.



Table C. Mean, median, and semi inteiquai tile range in the distribution of hooting thresholds of white and Negro youths 12.17 years at
each test frtnuency. United States, 1966.70

White 1 Negro

MedianMean Mean Median 1 i(P75- TI, , P75 - P25)
I n ',H! 1/21

Decibels re audiome ric zero (ANSI.1969)

Frequency

250 Hertz 9.2 9.3 4.0
500 Hertz 5.9 5.5 5.4

1000 Hertz 1,4 0.9 3.6
2000 Hertz 1.0 0.5 4.0
3000 Hertz 5.0 . 4.0 5.6
4000 Hertz 7.8 7.5 5.5
6000 Hertz 11.4 10.3 5.6
8000 Hertz 6.81 6.1 6.4

8.8 &6 5.0
5.8 4.8
2.3 1,5 4.1

2.2 1.6 4.8
7.0 6.9 5.6
9.0 8.9 4.8
9,7 9.2 5.4
6.1 5.0 6,2

-.0im.intsuquartile range 1, 2(P75-P25) includes 12.5 percent of the distribution above and 12.5 percent below the median
iPt.10).
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Region

Youths lis mg in the South had less sensitise
hearing, on the average, than those in other
regions o1 the United States except at the low-
est tone, 250 Hertz, where mean levels fur youths
in the Midwest and West were higher (poorer
hearing) (figure 10 and table 22). Less consis-
tency exists at the other extreme. At 250, 4000,
and 6000 Hertz mean thresholds for youths in
the Northeast were lowest while at 500.3000
Hertz those in the Midwest had better hearing
than those living elsewhere. Mean differences
in hearing thresholds between those in the South
and Midwest were large enough to he statistically
significant at all fiequencies except 2000 Hertz.
Mean lesels for youths in the Northeast at 4000
and 6000 Hertz were also substantially lower
than those in (Alm parts of the country.

Boys and girls 12-17 years of age in the South,
except at 250 and 1000 Hertz for boys and 250
and 6000 Hertz for girls, tended to have some-
what poorer hearing levels than nose in other
regions of the country.

As shown in tables I) and 23.26, variability
in hearing thresholds among the youth popula-
tion, as measured by the scini-interquartile range
is consistently at least as high or higher for
those in the South as elsewhere except at the
nightst tone, 8000 Hertz. Variability in hearing
levels is greatest at that highest tone in each of
the four regions.

These findings of the least sensitive hearing
among youths in the South are more clear-cut
but generally consistent with those for U.S. chil-
dren 6.11 years in the 1963-65 study. However,
among children the variability in hearing levels

Table D. Mean. median, and umiinterquartile range in the distribution of hearing thresholds of youths 12.17 yaws at selected fro.
quencies. by region: United States. 196670

Region and measure

Northeast

Mean
Median
1121P75 -P25)

Midwest

Mean

Median
112(P75- P25)

South

Mean
Median
1/2iP75 P25/

West

Mean
Median
1/2(P75 - P25)

Frequency

f

1 Hertz

-1

500
I Hertz

1000
Hertz

2000
Hertz

4000
Hertz

Decibels re audiometric zero (ANSI.1969)

8.0 5.7 1.6 0.9 8.4 5.6
8.2 5.3 1.0 0.6 8.3 4.6
4.8 5.4 3.6 3.8 5.5 6.2

10.0 5.6 1.0 0.8 7.9 7.1

9.9 4.9 0.6 0.5 7.9 6.5
3.8 5.0 3.6 4.0 5.2 6.3

8.8 8.9 2.1 1.4 8.9 8.7
8.9 6.7 1.3 0.7 8.3 7.9
4.8 5.4 3.8 4.4 5.6 8.3

9.4 5.6 1.8 1.2 8.8 5.5
9.4 5.0 1.1 0.7 8.1 4.4
3.8 5.3 3.6 4.0 5.4 6.5

NOTE. Semi-interquarile rcnge 1/2(P75 -P25) includes 12.5 percent of the distribution above and 12.5 percent below the median
(Pup.
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was genera14 highest among those in the West.
rather than the Sinn!: as noted among these
tnks.

Size of Place of Residence

Youths living in urban communities not dif-
ferentiated by population size have hearing thres-
holds that differ little, on the average, from
those living in rural areas of the United States
(figure 11 and table 27). At the lower tones of
250-1000 Hertz, rural dwellers have slightly more
sensitive hearing than their urbim counterparts
on the average, while urban residents have slightly
better hearing at 2000-8000. None of the mean
differences are large enough to be statistically
significant.

There is also no consistent pattern of hearing
kw's among urban dwellers that varies with the
population site of the community. Youths in
the smallest urbanized areas of less than 250,000
(at frequencies of 250, 2000, 3000, and 8000
Hertz) and those outside urbanized areas in
places of 10,000-24,999 population (at 500,
1000, 4000, and 6000 Hertz) tended to have
somewhat higher mean thresholds (poorer hear-
ing), while those in the largest metropolitan
areas of 3 million or more (at 250, 500, and
4000-8000 Hertz) and 1-2.9 million population

L
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Figure 11. Man roaring lawis of urban and rural youths 12-17
years at each test frequency: United States. 1986-70.

(at 1000 Hertz) had slightly lower mean levels
(better hearing) than ouths living elsewhere
(table 28).

These findings of negligible urban -rural differ-
ences in mean hearing thresholds for U.S. youths
in the present study are generally consistent with
the findings for U.S. children 6-11 years in
1963-65.

Rate of population change. One of the three
axes of stratification used in the sampling frame
for this national surrey as well as the preceding
one among children was the extent and direction
of change in population size of plat e of residence
from 1950 to 1960. This was considered an
indirect measure of the economic stability of

, the communities in which these youths reside.
Places with an above-average gain in population
during the decade were more likely to have a

healthy expanding economy, while those experi-
encing a loss were more likely to have diminish-
ing employment opportunities and resources for
development. It might be expected that this
factor of rate of population change would in
turn be reflected to some extent in the degree of
hearing sensitivity of youths living in these types
of areas insofar as this might also reflect the
availability and adequacy of medical care.

Youths living in places showing an above-
average gain in population tended to have better
hearing consistently across all test frequencies
than those from communities where the increase
was slower or there was a population loss (figure
12 and table 29). While high-low mean differ-
awes were large enough to be statistically signif-
icant at 250, 500, 4000, and 8000 Hertz, there
was no other consistent relationship evident with
this economic indicator.

These findings of slightly better hearing levels
among youths living in communities with above-
average gains in population than elsewhere are
generally consistent with the findings among
children 6-11 years in the 196:4-65 national study.

Family Income

Hearing sensitivity of youths shows a strong,
consistent relationship to the income level of

15
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Figure 12. Mean hearing levels of youths 12-17 years at each test frequency, by rate of population change in place of residence from
1950 to 1960: United States$966-70.

their families (figure 13 and table 30). The
least sensitive mean hearing levels across all test
frequencies were consistently among youths in
families with the lowest annual income, less than
$3.000, while the most sensitive hearing levels
were found among youths in families with annual
income of $15,000 or more, except at 250 and
6000 Hertz where those in the income bracket
$10,000414,999 had slightly lower (better)
mean thresholds. The mean differences between
thresholds for youths from the lowest income
bracket and those from the higher brackets of
$10,000 or $15,000 and over arc consistently
statistically significant.

Though successive differences from one in-

IS

..p

23

come bracket to the next highest were not gen-
erally large enough to be statistically significant,
the mean thresholds for youths from families
with less than $5,000 a year income were con-
sistently higher (poorer hearing) than those in
families with annual income of P,000 or more.
Also at frequencies of 1000, 2000, 3000, 4000,
and 8000 Hertz mean hearing thresholds of
youths in the lowest income families were signif-
icantly higher (poorer) than those in families
wit $5,000 71 more annual income.

At test frequencies of 2000 Hertz and higher,
girls were found to have more sensitive hearing
than boys across all income levels.

Vic variability in hearing sensitivity of youths,
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Figure 13. Mean hearing levels of youths 12 17 years at each test frequency by annual family income: United States. 196670.

as measured by the semi.interquartile range, gen-
erally tends to remain the same or to decrease
gradually with increasing family income levels
(table E).

The findings in this study among U.S. youths
with respect to the relationship of hearing thres-
holds and annual family income are similar to
those from the 196365 survey among U.S. chil
dren and among adults in the 1960.62 national
survey. However, among children the variability
in hearing sensitivity as measured by the semi-
interquartile range showed no consistent pattern
of relationship to family income such as that
found among youths.

Education of Parent

Hearing sensitivity of youths in this country
tended to increase with the number of years of
formal education completed by their parent who
was considered head of the household (figure 14
and table 31). Mean differences between hearing
thresholds of those whose parent had the least
education (less than 5 years) and those with 4
years or more of college ,training were large
enough to be statistically significant for frequen-
cies of 500 Hertz and higher. Generally, differ-
ences in hearing thresholds for youths between
successive parent education levels were not large
enough to he statistically significant.
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Table E. Mean, median, and semiinterquartile range in the distribution of hearing thresholds of youths 12.17 years at each test fre-

quency, by annual family income: United States, 1966.70

Family income and
measure

Frequency

250 I 500 I 1000 I
Hertz Hertz Hertz

2000
Hertz

3000
Hertz

4000
Hertz

6000
Hertz

8000
Hertz

Less than 53.000 Decibels re audiometric zero (ANSI-1969)

Mean 10.0 7.0 3.1 2.6

Median 9.8 6.6 1.9 1.6

1/2(P75- P25) 4.2 5.6 4.6 4.8

$3.000-$4,999

Mean 9.8 6.9 2.6 1.9

Median 9.8 6.8 1.9 1.3

112(P75 -P25) 4.2 5.4 4.4 4.6

$5,000-$8,999

Mean 9.0 6.0 1.6 1.0

Median 9.1 5.8 1.1 0.6
1/2(P75-P25) 4.0 5.3 3.6 3.8

$7,000-89,999

Mean 9.1 5.8 1.6 0.8
Median 9.1 5.4 0.9 0.5

1/2(P75-P25) 4.1 5.4 3.5 3.9

$10,400-$14,000

Mean 8.7 5.1 0.8 0.4
Median 9.0 4.2 0.5 0.1

1/2(P75-P25) 4.0 5.2 3.6 4.2

$15,000 or more

Mean 8.8 6.0 0.2 0.1

Median 9.1 4.6 0.3 -0.1

1/2(P75-P25) 3,8 5.3 3.4 4.0

7.3 9.9 12.2 8.4

6.9 9.2 11.0 7.1

5.7 5.1 6.5 6.7

6.6 9.2 11.8 7.8

5.9 8.8 10.7 7.0

5.6 4.8 5.6 6.5

5.2 8.0 11.1 6.6
4.1 7.9 10.2 6.8

5.5 5.4 6.0 6.4

4.9 7.6 10.9 6.6
4.0 7.3 9.8 5.7

5.6 5.5 6.2 6.4

4.4 6.8 10.4 6.0
3.5 6.5 9.8 5.7

6.4 5.6 5.4 6.2

4.1 6.4 11.0 5.2

3.4 6.6 9.9 4.7

5.4 5.4 5.7 6.4

NOTE: SerniInteroua tile ranee 1/2(P75 - P25) includes 12.5 percent of the distribution above and 12 6 Percent below the median

(P50).

These findings among youths with respect to
the positive relationship of parent education to
tne youth's hearing differed little from those
Among U.S. children in the 1963-65 survey and
among U.S. adults in the 1960.62 survey.

Estimated Hearing Levels for Speech

As in the previous Health Examination sur
veys among adults and children, speech-reception

1$

thresholds were not measured for youths in this
survey examination. However, a frequently used
method recommended by the American Medical
Association's Committee on Medical Rating of
Physical Impairment17 and the American Acad.
emy of Ophthalmology and Otolaryngology18
is obtained by averaging the levels of the pure.
tone frequencies usually considered most men.
tial for understanding speech -500, 1000, and
2000 Hertz for the better ear. Data from the
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Figure 14. Mean hearing levels of youths 12.17 years at each test frequency, by education of parent: United States, 196670.

distributions of these estimates are shown in
tables 1, 2, 17-26, 28, 29, and 30.

Most of the youths in this country have esti-
mated thresholds for speech lower than audio-
metric zero (ASA-1951) as shown in figure 15
and tables 17.19. For 75 percent of the youths
this threshold was at least 1.5 decibels below
(better than) audiometric zero (ASA - 1951).
However, in the newer standards only about 25
percent of the youths have estimated hearing
thresholds for speech lower than audiometric
zero re ANSI.1969 and slightly more than 50
percent had median hearing levels less than 5
decibels above the 1969 American Standard for
audiometric zero,

The Committee on Conservation of Hearing
proposed a classification of hearing handicap for
audiometric survey purposes which contains ap-

26

proximate gradations of impairments that are
related solely to pure-tone audiometric measure-
ments but arc not related to medical diagnosis
and which deliberately disregards the numerous
other types of difficulties in understanding
speech." (See table F).

The prevalence of hearing handicap for speech
among youths in this country, as estimated here,
is very low. Less than 1,5 percent or approxi-
mately 281,000 youths 12-17 years of age have
hearing levels 15 decibels or more above audio-
metric zero (A5A-1951) within the critical speech
range,

Essentially all of these youths fall within the
groups who have some difficulty only with faint
or normal speech. None had a hearing handicap
severe enough to interfere with understanding
amplified speech, indicating that the proportion

19
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of youths of this age with this degree of defect
is too small to measure reliably with the size of
the sample used in this survey.

These estimates of hearing handicap in the
youth population will of course be an under-
statement of the magnitude of the problem since
the target population for the survey was limited
to the noninstitutionalized and would have ex-
cluded youths living in special institutions for
the hearing impaired.

At the other extreme, slightly more than 1
percent of youths 12-17 years of age had hearing
levels of 15 decibels or more below audiometric
zero (ASA-I951) within this range of frequencies
considered most essential for speech.

As noted for the individu.-.I frequencies com-
prising the speech reception threshold estimates,
similar mean (speech) thresholds were found for
boys and girls among these 'youths as among
U.S. children in the 1963-65 study and among
the young U.S. adults in the 1960-62 study.
However, the prevalence of hearing handicap
among youths in this study is slightly higher
than among U.S. children-1.3 percent as com-
pared with less than 1 percent or approximately
68,000 more youths than children.

Table F. Estimated percentage of the youth population, by gradation of hearing handicap: United States, 1968-70

Average hearing level in decibels re
audiometric zero for 500, 1000, and

2000 Hertz in the better ear

Ability to understand
speech

Both I
Boys

sexes
Girls

ASA-1951 ANSI-1969

No significant difficulty

Percentage

Less than 15 dB . . . . Less than 26 dB
with faint speech 98.78 98.57 98.96

15-29 dB 26-40 dB Difficulty only with faint
speech 1.02 1.19 0.84

30-44 d8 41-65 dB Frequent difficulty with
normal speech 0.19 0,22 0.16

45-59 dB 56-70 dB Frequent difficulty with
loud speech

60-79 dB 71-90dB Understands only shouted
or amplified speech

80 or more d8 91 or more dB Usually cannot understand
even amplified speech

20 27



COMPARISON WITH PREVIOUS STUDIES
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t,' mal and t%1'11' (11111l' t 114.1111, It/ dCte1:11.111C

hi aring le% el 114 )1 1111, I he earliest of 1 hese large-
., ale stirs ey s %vas the 1935-36 National Health

. A more intensive stiolv 20 was re( etitl)
I in l'ittsbitt,,,,11. Pt inisylania, during

. ,u threshold It v el, were determined
lot I 1111(11 en III the elementary sc. hools, both
puhht dial private. Reich of e is limited here
to shah( s pit st hioliogs on your-1g adults
in who It )111(1% hal similat testing methods to
those in the present sot% ey weir used.

The Nation,11 11e.t1111 Survey of 1935-:16 pro-
%id( d tilt basis lot obtaining the data used in the
1951 1inei an Shuichi(' audiometric zero.' 9 In

+11,11, lotlow up investigation some 9,000
agi s tesiding ttt selei tell cities of

do rioted States wi tt exationed am! tested.
11+ in.:, !hi( ,hold levels (sere detriminecl by ail
ond 1,11,41111Iing it cight putt. loot's- 64, 128,

256. 112, 1021, 2018, 4096, and 8192 Hertz
ge1 c1.0«1 by standaul udionoucts (Weston
El« no 2 A, earphone ty pc 552). resting was
(how II. booths + (cd to give of in-

-oda! 1, lit ambient noise., 1 he 1951 Amcri-
tan (lot alidiono ill( zero) %vas based on
!team Hotshot(, lot L:1.12 persons tIetet mined
to h1 (log( ally normal. 11e1 ause of the method
used lor selecting the study group Irotn these
urban « nununtltts. Ili' findings tannot bt ,1s-

smiled lit representotivc of the urban popula
lion of this 1 ountry at the time of the softy. It

assuno d 11t re that threshold levels obtained ,tt
256, 512, 1021, 2048, 4096, and 8192 lieu/
are apptoxittiati ly the sduir as 111()%c the ap-
proximate 011,1%e f regio to ics of 250, 500, 1000,
2000, 1000, and 8000 11+ t t t used in the pre sent
sooty.

Hearing levels F;(1' young adults 18.24 yeats
of age based on findings born the 1960-62
Ilealth Examination Stu vey among a nationally
tepresentative sample of adults have been pub-
lished.' o 'I his tillIdy, as previously indicated,
was based on tAantination findings lot nearly
6,700 persons from a national probability sample
seta ted to represent the civilian minium it tit ional-
i/ed population 18-79 years of age. In the survey

examination, threshold levels were determined
by air-conduction testing at six pure tones 500,
1000, 2000, 3000, 4000, and 6000 net t/
geneutted by standard audiotrieters with T1)11-39
earphones. 'testing was done in booths con-
structed to achieve effective insulation.

Data obtained at the 1955 Wisconsin State
Fair have been presented on 122 persons 18-24
years cf age considered to be otologit ally nor-
ma1.2 The subjects were drawn frdm among
persohs of all ages who attended the fair, primar-
ily from Milwaukee and the surrounding area.
Testing was done with standard audiometers by
air-conduction (TM1-39 earphones) in prefabri
cated test moms at nine tones- 125, 250, 500,
1000, 2000, 3000, 4000, 6000, and 8000 Hertz.

From their study in 11titain in 1952 Dodson
and King published data on 99 persons 18-24
years of age considered to 1w otologicaily nor-
mat .22 These subjects who were employees of
the National Physical Laboratory were trained,
highly motivated listeners. Testing which was
dime by air-conduction with standard audiom-
eters (4026-A earphones) in a very silent, ab-
sorbent room was carried out at 14 pure tone
frequent it's 80, 125, 250, 500, 1000, 1500,
2000, 3000, 4000, 6000, 8000, 10000, 12000,
and 1500011ertz.

Eagles, et al., at the University of Pittsburgh
Graduate St hoot of Public Health, in coopera
thin with the Committee on Conservation of
Hearing of the Am eric m Academy of Ophthal-
mology and Otolaryngology, conducted a study
from 1958 to 1960 on a group of 4,078 children
in I lo public and privatt schools of Pittsburgh,
1'cnnsylvatua.20 The subjec is who were between
5 aod 14 years of age were a representative

21



cross section of the Pittsburgh elementary school
population. In this study, threshold levels were
determined by airconduction testing at seven
pure tones-250, 500, 1000, 2000, 4000, 6000,
and 8000 Hertz generated by standard audiom-
eters with WE-705A earphones in prefabricated
test rooms constructed to achieve ellective at-
tenuation ol ambient noise.

Findings Irom the various studies cited in this
section have been converted to a uniform base
(for TDII-39 earphones on the NHS 9-A coupler
expressed in decibels re (1.0002 dynes per square
centimeter). This is a scale different from that
used to present data elsewhere in this report
(appendix III), Some factors which cannot be
compensated lot are differences in acoustical
environment, testing technique, stability of the
instruments 'Ned, and selection and motivation
of the test subjects. These arc confounded with
any real differences that may exist among the
populations themselves:,

Median hearing levels obtained for U.S. youths
in the present sttuly (lifter stikfantially from
those for the otologically nortnal group in the
1935-36 National Ilealth Survey whose thres-
holds were used in determining the 1951 Ameri-
can Standaul reference /ero (figure 16).13.23
The levels for youths 12.17 years of age in the
present national study are from 10 decibels to
less than 2 decibels lower (better), depending on
the frequency, than those of the otoscopically
normal young adults m the 1935.36 National
ticaltIi Survey.

indiugs from the present sin vey are in closer
agreement with anise for more re«.nt studies

itcd heir which present (Lit,) on hearing Irsels
Siting Atilt.; and children. The median hear-

ing leye ls found in the present st tidy (tiller by no
more than 2.5 decibels hom the median levels
lot young ('.S. adults 18-24 y ears of age liom
the I kalif) Examination Sum.), 'hidings in I9(,0-
(i2 and by slightly more than 4 dec ibels from the
median hearing Inds for U.S. ( hildren 6-11 years
id age from the 1963-65 Health Examination
Survey findings.
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Figure 16, Median hearing threshold levels for right ear (in
decibels re 0.0002 dynes per cm2) for youths and young
adults at selected frequencies, from selected studies,

SUMMARY

Hearing threshold levels among youths 12.17
years of age in the nocinstitutionalized popula-
tion of the United States, as determined from the
health Examination Survey of 1966-70, have
!ett described and analyzed in this report. Some
findings are presenu d in decibel units based on
the 1951 American Standard and all arc shown
in units based on the 1969 American Standard
for audiometric reference zero,. Age, sex, racial,
regional, uthan-rural, income, and educational
differentials in hearing levels are assessed.

For the 1966.7(1 Health Examination Survey,
a probability sample was selected as represent&
Ike of the 22.7 million civilian noninstitution-
aliml youths 12.17 years of age in the United
States at midsurvey time. Of these, the 6,768
examined, 90 pen emit ol the sample, were closely
repiesentative ol the youth population from
whit In they were drawn with respect to age, sex,
race, region, Ind other demographic and socio
economic variables considered in this report,



Comparison is made throughout with the hearing
levels among U.S. children 6-11 years of age
from the 1963.65 Health Examination Survey
and the young U.S. adults 18.24 years of age
from the 1960.62 Health Examination Sun cy.

Major findings from the study among youths
include:

1. For their better ear more than half had
hearing thresholds below (better than) the
ASA -1951 standard for audiometric zero
(1951 American Standard) at all frequen-
cies tested except 6000 Hertz.

2. For the better ear less titan 50 percent had
hearing thresholds below (better than) the
ANS1. 1969 standard for audiometric zero
(1969 American Standard) at all frequencies
tested.

3. Hearing was somewhat poorer (in relation
to the 1951 American Standard) at 3000,
4000, and 6000 Hertz than at the lower test
frequencies.

4. Hearing thresholds for the right ear as com-
pared with the left were dissimilar (by more
than 5 decibels) for most of the youths.
The extent of agreement tended to diminish
with increasing frequency.

000

5. Hearing levels for girls .. 'e generally lower
than among boys, by mean differences
large enough to be statistically significant
at 2000.8000 Hertz.

6. The prevalence of hearing handicap as esti-
mated from the pure-tone audiometric test
results in this survey is quite low. Only
about 1.5 percent or an estimated 281,000
youths 12-17 years of age in this country
have some degree of hearing handicap-
mean thresholds of 15 decibels or higher
(re 1951 ASA audiometric zero) at fre-

quencies of 500-2000 Hertz; however, this
does not include youths residing in special
schools for the hearing impaired or in other
institutions.

7. Hearing sensitivity of youths showed a gen-
erally consistent relationship with family
income. Youths from families with less
than $5,000 per year had higher mean
thresholds (poorer hearing) than those
from families with income of $5,000 and
over, with mean differences large enough

to be statistically significant at all octave
frequencies. A similar but less strong rela-
tionship was found be'ween hearing levels
of youths and parent education.
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Table 1. Mean hewing levels is audiometric zero IASA1961) in the better ear of youths at each test frequency and 4111tiTINS fur speech,

by Mak aye, and sex: United Static 1981.70

Age snd sex

Both sexes

Total :

250 Hertz

Whitej Negro-1- Other

Decibels

Total

re

500 Hertz 1000 Hertz

White

audiomet

Negro

is zero IASA1951)

Other Total White Negro Other

12.17 years . . -10.0 -10.0 -10.2 -10.6 -8.2 -8.2 -8.0 -7.4 -8.4 -8.5 -7.7 -7.4

12 years -9.9 -9.9 -9.9 -12.8 -7.8 -7.8 -7.6 -9.6 -8.0 -8.0 -7.8 -10.1

13 years -9.8 -9.6 -10.6 -8.6 -8.0 -8.2 -7.5 -4.4 -8.2 -8.4 -7.1 -6.7

14 years -10.3 -10.4 -10.0 -10.4 -8.2 -8.2 -8.0 -5.5 -8.4 -8.5 -8.0 -6.9

15 years -10.1 -10.0 -10.7 -9.6 -8.2 -8.2 -8.4 -7.6 -8.5 -8.6 -7.8 -5.6

16 years -10.2 -10.1 -10.0 -16.0 -8.1 -8.7 -8.4 -10.7 -8.5 -8.7 -7.3 -10.2

17 years -9.7 -9.8 -9.4 -7.4 -8.6 -8.7 -8.3 -6.8 -8.8 -8.8 -8.0 -7.0

Boys

12.17 years . . -10.0 -9.9 -11.0 -11.2 -8.0 -8.0 -8.6 -6.0 -8.2 -8.2 -7.9 -6.8

12 years -10.2 -10.0 -10.7 -14.6 -7.7 -7.7 -7.5 -4.6 -7.8 -7.7 -8.1 -4.6

13 years -10.1 -9.8 -12.1 -8.9 -8.0 -8.0 -8.6 -3.6 -8.0 -8.0 -7.5 -5.3

14 years -10.3 -10.3 -10.2 -12.5 -7.8 -7.8 -7.8 -6.2 -8.2 -8.2 -7.8 -9.4

15 years -10.2 -9.8 -12.5 -11.0 -7.9 -7.6 -9.8 -5.8 -8.4 -8.4 -8.6 -6.4

18 vests -10.0 -10.0 -9.9 -17.4 -8.4 -8.4 -8.6 -10.8 -8.4 -8.5 -7.1 -10.0

17 years -9.5 -9.4 -10.7 -t;.0 -8.6 -8.4 -9.6 -5.3 -8.4 -8.4 -8.2 -5.3

Girls

12.17 years . . -10.0 -10.0 -9.2 -9.8 -8.4 -8.6 -7.5 -9.2 -8.6 -8.8 -7.5 -8.2

12 years -9.6 -9.7 -9.1 -12.2 -8.0 -7.9 -7.8 -11.3 -8.4 -8.4 -7.6 -12.0

13 years -9.5 -9.6 -9.2 -7.5 -8.1 -8.4 -6.5 -7.5 -8.6 -8.8 -8.8 -12.5

14 years -10.3 -10.4 -9.9 -2.5 -8.8 -8.7 -8.4 .2.5 -8.8 -8.8 -8.2 2.5

15 years -10.1 -10.3 -8.9 -8.8 -8.4 -8.8 -7.0 -8.6 -8.6 -9.0 -7.1 -5.2

16 years -10.2 -10.3 -10.2 -12.5 -9.0 -9.1 -8.3 -10.4 -8.7 -8.9 -7.5 -10.4

17 years -9.8 -10.1 -8.2 1 -9.8 -8.8 -9.0 -7.0 -9.2 -9.1 -9.3 -7.8 -9.8

34
27



Table 1. Mean hearing levels re audiometric zero iASA19511in the better ear of youths at each test frequency end estimates for Ipso*,
by ram age, and sex: United States, 1966-70-Con.

Age and sex
Total

Both sexes

12.17 years . .

12 years.. .

13 years.,

14 years
15 years
16 years
17 years

Says

12.17 years . .

12 years
13 years
14 years
15 years.
16 years
17 years

Girls

12.17 years . .

12 years

13 years
14 years

15 years
16 years
17 years

2000 Hertz
I

White 1 Negro .1 Other Total 11....White i Negro 1 Other Total [White I Negro Other.

Decibels re auchonset is zero IASA.19511

3000 Hertz 4000 Hertz

-8.0 -8.2 -68 -7.%; I -3.8 -4.1 -1.8 -2.5 -1.1 -1.3 1 0.0 0.8
--1

-8.1 -8.2 -7.0 -7.2 -3.9 -4.3 -1.5 -5.8 -1.2 -1.4 0.0 -1.1

-8.1 -8.4 -6.8 -1.9 -3.8 -4.0 -1.2 0.6 -0.8 -1 1 0.8 0.2

-8.0 -8.1 -7.0 -4.4 -3.8 -4.2 -1.6 -1 1 -1.4 -1.6 0.4 -2.0
-7.8 -8.0 -6.4 -9.3 -3.6 -3.8 -2.0 -0.3 -1.1 -1.2 -0.8 5.5

-8.2 -8.4 -6.6 -10.8 -3.9 -4.2 -2.4 -1.4 -1.2 -1.3 -0.7 0.4

-8.2 -8.4 -6.4 -6.6 -4.0 -4.2 -2.4 -8.2 -1.0 -1.2 0.6 -3.9

-7.6 -7.8 -6.7 -7.4 -2.8 -2.8 -1.4 -2.2 0.1 0.1 0.0 1.3

-7.4 -7.4 -7.4 -6.6 -2.9 -3.2 -0.8 -7.5 -0.3 -0.3 -0.3 -0.4
-7.6 -7.8 -7.0 -4.1 -2.5 -2.7 -1.4 0.2 0.2 0.1 0.8 -0.3
-7.6 -7.8 -6.0 -5.0 -2.6 -2.8 -1.3 -0.7 -0.5 -0.6 0.4 -32
-7.5 -7.6 -6.8 -7.7 -2.4 -2.4 -2.1 3.0 0.2 0.2 -0.4 17.0

-8.0 -8.2 -6.5 -12.5 -2.4 -2.6 -1.2 -2.9 0.2 0.2 -0.2 -IA
-7.8 -6.3 -9.1 -3.0 -3.0 -2.2 -9.1. 0.8 1.0 0.0 -5.2

-8.1 -a8 -6.8 -6.6 -5.0 -5.4 -2.2 -3.0 -2.4 -2.8 0.1 0.0

-8.8 -9.1 -6.8 -7.4 -5.0 -5.4 -2.2 -5.1 -2.2 -2.8 0.3 -1.3
-8.6 -9.0 -6.4 7.5 -4.8 -5.5 -1.0 2.5 -1.9 -2.4 0.7 2.5
-8.3 -8.4 -8.0 -2.5 -5.0 -5.5 -1.8 -2.5 -2.2 -2.6 0.4 2.5

-8.2 -8.5 -6.0 -10.2 -4.8 -5.2 -1.8 -2.3 -2.4 -2.6 -1.1 -1.4
-8.3 -8.6 -6.8 -8.6 -5.4 -5.8 -3.6 2.2 -2.6 -2.8 -1.2 11.0

-as -9.1 -6.6 -2.5 -5.1 -5.5 -2.7 -7.0 -2.9 -3.5 1.2 -2.0



Tab.. 1. Moen hearing Web re audiometric zero (ASA1951) in the better ear of youths at each test frequency and estimates for speech,

by race, age, and sex: United States. 1966.70-Con.

Age and sex

Both sexes

12-17 years . .

12 years
13 yeas.
14 years
15 years
16 years
17 years

Boys

12.17 years . .

12 years
13 years
14 years
15 years
16 years
17 years

Girls

12.17 years . .

12 yea, s
13 years
14 years
15 years
16 years
17 years

6000 Hertz-
howl I White Negro

-1

8000 Hertz

Other Total White-F*9r° I Other

Decibels re audiometric zero (ASA.1951)

speech I

Total II White I Negro 1 Other

2.0 2.2 1 0.8 2.5 -7.4 -7.3 -7.8 -10.4 -8.4 4.4 -5.8 -5.2

1.2 1.2 0.4 -3.6 -7.1 -6.9 -8.0 - 16.0 4.1 4.2 -5.6 -7.5

1.8 2.0 0.6 0.2 -7.0 -7.0 -7,0 -10.8 4.2 4.4 -5.2 -1.3

1.8 2.0 0.9 4.1 -7.6 -7.5 -7.5 -12.0 4.2 4.2 -5.8 -4.4

2.2 2.4 1.0 5.9 -7.2 -7.2 -7.2 -6.6 -6.2 4.4 -5.4 -4.6

3.0 3.2 1.1 10.8 -8.0 -7.8 -8.7 -0.5 4.6 4.8 -5.4 -9.6

2.4 2.6 1.1 -3.0 -7.6 -7.5 -8.2 -15.0 4.6 4.8 -5.8 -5.1

3.6 4.0 1.0 2.2 -6.6 -6.4 -8.0 -10.4 4.0 4.1 -5.8 -4.9

2.3 2.8 -0.5 0.4 -6.4 -6.0 -8.2 -23.7 -5.8 -5.8 -5.8 -4.6

2.8 3.2 0.8 -1.5 -6.2 -6.0 -7.8 -12.7 4.0 -6.0 -5.7 -1.0
3.0 3.4 0.6 0.6 -7.2 -7.0 -7.8 -14.4 -5.9 -6.0 -5.3 -8.2
3.6 3.8 1.3 13.4 -6.4 -8.2 -7.6 0.2 4.0 4.0 -6.4 -3.6
4.8 5.2 2.0 0.8 -6.7 -6.4 -9.3 4.1 4.4 4.5 -5.5 -10.4

5.0 5.4 2.4 -1.8 -6.8 -6.6 -7.7 -14.8 4.2 -6.2 4.2 -5.3

0.5 0.5 0.6 2.8 -8.2 -8.3 -7.5 -10.4 -6.6 4.8 -5.3 -5.8

0.0 -0.2 1.3 -5.1 -7.8 -7.8 -7.8 -13.2 4.4 4.6 -5.4 -8.6
0.6. 0.6 0.3 7.5 -7.8 -8.0 -6.2 -2.5 4.5 4.8 -4.7 -2.5
0.6 0.6 1.2 17.5 -7.9 -8.0 -7.2 -2.5 -8.6 4.6 -6.4 2.5

0.9 0.9 0.8 1.2 -8.1 -8.2 -6.9 -14.0 4.5 -6.8 -4.6 -5.2
1.2 1.2 0.2 34.8 -9.2 -9.4 -8.1 12.6 -8.8 -7.0 -5.3 -7 5

-0.2 -0.2 -0.2 -4.8 -8.4 -8.4 -8.6 -15.3 -7.0 -7.4 -5.4 -4.8

1A.. wage of hearing Weis at 500. 1000, and 7000 Hertz.
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Table 2. Mean hearing Weis re audiometric zero (ANSI.1961N in the better ear of youths' at each test frequency and estimates for
speech, by race, age, and sex: United States, 1966.70

250 Hertz 500 Hertz
Age and sex

Total White Negroj Other Total White Negro 1 Other Total 11. White 1-Negro Other

1000 Hertz

Both sexes Dr.cibels re audiometrit. zero (ANSI-19691

12.17 years . 92 I 9.2 88 82 59 59 5.8 6.3 1.6 1.4 2.3 2.6

12 gears 9.2 9.4 9.0 4.6 6.4 6.4 6.2 2.9 2.0 2.0 2.2 -0.1
13 years 9.4 9.6 82 10.4 6.2 6.2 6.3 9.6 1.8 1.6 2.9 3.3
14 years . . . . 8.8 8.7 9.0 8.6 5.8 5,8 60 85 1.6 1.5 2.0 3.1

15 years 9.0 9.1 82 94 6.0 '1.0 5.6 C.5 1.5 1.4 2.2 4.4
16 years . . . . 90 9.1 8.8 1.8 55 5.6 5.5 2.1 1.4 1.3 2.6 -0.2
17 years 9.4 9.4 9.2 12.6 5.4 5.4 5.4 8.2 1.2 1.2 2.0 3.0

Boys

12.17 years . . 9.1 9.3 7.8 7.6 6.1 6.2 5.2 7.8 1.8 1.8 2.1 3.2

12 years . 9 0 9.2 8.4 5.4 6.6 6.5 6.6 10.4 2.2 2.3 1.9 5.4
13 years 9.2 9.6 6.7 9.8 6.3 6.4 5.2 10.2 2.0 2.0 2.5 4.7
14 years 8.7 8.8 8.7 6.2 6.3 6.3 6.2 7.5 1.8 1.8 2.2 0.6
15 years. . . . 9.0 9.3 6.5 7.8 6.2 6.4 4.2 9.0 1.6 1.6 1.4 3.6
16 years 9.2 9.3 8.8 -0.6 5.8 5.9 5.2 1.0 1.6 1.5 2.9 0.0
17 years 9.6 9.8 7.9 14.0 5.6 5.8 4.0 9.7 1.6 1.6 1.8 4.7

Girls

12.17 years . . 9.2 9.2 9 6 9.0 5.6 5.6 6.4 4.6 1.1 1.2 2.5 1.8

12 years 9.4 95 9.6 4.3 6.2 6.3 5.8 0.2 1.6 1.6 2.4 -2.0
13 years. . . . 9.7 9.7 9.6 12.5 6.0 5.8 7.3 7.5 1.4 1.1 3.2 -2.5
14 years 8.8 8.7 9.2 17.5 5.4 5.4 5.7 12.5 1.4 1.2 1.8 12.5

15 years 9.0 8.8 10.0 10.4 5.7 5.5 6.9 5.6 1.4 1.0 2.9 4.8
16 years 9.0 9.1' 8.9 7.5 5.2 5.1 5.8 4.6 1.3 1.1 2.4 -0.4
17 years 9.2 9.0 10.5 10.2 5.4 5.2 6.6 5.8 0.9 0.7 2.2 0.2
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speech, by race, age, and sex: United States, 1968-70-Con.

Age and sex

2000 Hertz

Total White Negro Other Total

Both sexes

12.17 years . .

12 years
13 years. .
14 years
15 years
18 years
17 pairs

Boys

12-17 years . .

12 years
13 years
14 years

15 years
18 years
17 years

Girls

12.17 years . .

12 years
13 years
14 years
15 years

18 years
17 years

1.1 1.0 2.2 1.7

3000 Hertz

White 1 Negro I Other

4000 Hertz

Total White Negro Other

Decibels re audiometric zero (ANSI1969)

5.3 5.0 7.0 6.2 8.0

1.1

1.1

1.1

1.2
1.0
1.0

1.8

1.0

1.0
1.0

1.1

0.8
0.8

1.4

1.8
2.0
2.0
2.8
2.2
2.2

2.2

0.2
7.1
4.5
-0.2
-3.0
3.4

1.3

5.2
5.8
5.2
5.6
5.2
5.0

6.5

4.9
5.2
4.8
5.3
5.1

4.9

7.4
7.6

7.4
7.0
8.4
8.2

7.8 9.0 9.2

1.7
9.6
7.9
8.7
8.4
1.8

8.0
8.4
7.7
8.0
8.0
8.0

8.4 7.4 8.8 9.2

7.8
8.2
7.4
7.9
7.9
7.9

9.2

8.9
9.6
9.4
8.2
8.2
9.2

8.9

6.4
9.2
7.0

13.4
8.2
6.1

9.5

1.8
1.6
1.4
1.8
1.2
1.8

0.8

1.8
1.8
1.2
1.5
1.0
1.4

0.4

1.8
1.8
2.9
2.2
2.2
2.4

2.1

3.4
4.8
3.8
1.1

-5.7
0.9

2.2

8.3
8.8
8.4
8.7
8.8
8.2

4.1

8.0
8.8
8.2
8.8
8.8
6.2

3.7

8.4
7.3
7.6

8.8
7.8
8.4

6.7

2.5
8.9
8.0

11.8
3.9
0.9

5.8

8.9
9.4
8.6
9.2
9.2
9.9

8.8

9.0
9.4
8.4
9.2
9.4

10.1

8.4

8.8
9.8
9.4
8.5
8.4
8.8

9.0

9.6
8.4
5.6

22.9
2.8
4.8

8.8

0.4
0.8
0.8
1.0
0.9
0.4

0.2
0.2
0.7
0.8
0.7
0.0

1.9

2.4
1.0
2.9
2.4
2.2

-0.8
17.5
7.5

-1.0
3.4
7.5

4.2
4.3
4.0
4.4
3.8
4.0

3.8
3.7
3.8
4.0
3.5
3.8

8.4
7.8
7.2
7.0
5.4
8.0

1.4
12.5
7.5
8.8

12.2
3.0

7.0
7.2
8.8
8.7
8.8
8.2

8.8
8.9
8.4
8.8
8.4
5.8

9.e
9.5
9.4
7.8
8.0
9.9

5.2
12.5
12.5
7.7

21.0
8.0
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..... A. vvivon nearing mots re aucnomatric zero (ANSI.1969) in the bettor ear of youths at each test frequency and estimates for
speech, by rice, age, and sex: United States, 1966-70-Con.

Age and sex
6000 Hertz 8000 Hartz Speech'

Total White Negro Other Total White Negro Other Total White Negro Other

Both sexes

11.2 11.4 9.7

Decibels

10.7

re

6.7

audiometric

6.8

zero (ANSI.1969)

6.1 3.2 5.0 5.0 5.6 5.8
12.17 years .

12 years 10.2 '10.4 9.2 3.8 7.0 7.3 5.8 -3.6 5.4 5.4 5.6 4,413 years 11.0 11.2 9.3 9.2 7.2 7.3 6.8 3.2 5.2 5.0 6.0 9.614 years 10.9 11.0 9.9 13.1 6.5 6.6 6.4 2,0 5.1 5,0 5.7 7.015 years 11.4 11.5 10.0 13.8 6.8 6.9 6.6 4.8 5.1 5.0 5.8 8.116 years 12.2 12.5 10.0 16.8 6.2 6.4 5.2 12,2 4.8 4.6 5.4 0.417 years 11.4 11.7 9.8 7.0 6.4 6.8 5.5 0,0 4.8 4.7 5.4 6.8

Boys

12.17 years . . 12.6 13.0 9.9 10.4 7.5 7.8 5.8 3.0 5.4 5.4 5.4 6.1

12 years 11.4 11.9 8.6 10.4 7.8 8.1 5.9 -8.7 5.8 5.8 5.8 8.413 years 12.0 12.5 9.5 7.3 8.0 8.3 6.0 1.1 5.4 5.4 5.2 9.014 years 12.0 12.4 9.6 9.3 6.8 7.0 6.2 -0.7 5.4 6.2 8.4 5.615 years 12.6 12.9 10.2 19.4 7.6 7.8 6.4 12.4 5.4 5.4 5.0 6.416 years 14.0 14.4 10.8 7.6 7.4 7.9 4.4 5.8 5.0 5.0 5.2 -0.417 years 14.0 14.4 11.0 8.2 7.2 7.4 5.9 0.2 5.2 5.2 4.8 7.5

Girls

12-17 years . . 9.6 9.6 9.5 11.0 6.0 5.8 6.4 3.4 4.8 4.6 6.0 5,5

12 years 9.0 9.0 10.0 1.4 6.2 6.4 5.8 -1.8 5.0 4.8 5.7 3.013 years 9.8 9.9 9.2 17.5 6.4 6.2 7.6 12.5 5.0 4.6 6.8 12,614 years 9.8 9.6 10.2 27.5 6.2 6.0 6.8 12.5 4.8 4,8 5.0 12.515 years 10.0 10.1 9.7 10.4 6.0 6.0 7.0 0.2 4.9 4.6 6.6 5.916 years 10.4 10.4 9.2 38.8 5.0 4.8 6.0 27,6 4.5 4.4 5.7 2.517 years 8.9 9.0 8.6 5.2 5.6 5.8 5.1 -0.3 4.4 4.2 6.1 5.2

'Average of hearing levels it 500, 1000, and 2000 Hertz.
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Table 3. Percent distribution of youths 12-17 years by hearing levels in decibels re audiometric zero (ASA1951) for the right, left,
and lofts/ ear at 250, 500, 1000, 2000, 3000.4000, 6000, and 8000 Hertz: United States 1966-70

Ear and tonal frequency

Hearing levels in decibels

All
levels

-25
Of

less

-24
to

-15

-14
to
-5

-4
to
+5

+6
to
+15

+16
to
+25

+26
to

+35

+36
to
+45'

+46
to

+55

+56
Of

more

Right ear Percent distribution

250 Hertz 100.0 0.0 12.7 65.2 18.7 2.2 0.6 0.3 0.1 0.1 0.1

500 Hertz 100.0 0.0 5.9 81.0 28.1 3.8 0.7 0.3 0.1 0.2 0.1

1000 Hertz 100.0 0.1 5.5 82.2 26,8 3.8 1.0 0.3 0.1 0.1 0.3
2000 Hertz 100.0 0.0 8.0 54.5 30.8 5.0 0.7 0.6 0.2 0.1 0.3
3000 Hertz 100.0 0.0 2.1 35.2 47.4 11.6 1.8 0.8 0.4 0.3 0.4
4000 Hertz 100.0 0.6 22.1 54.8 16.8 2.8 1.2 0.7 0.8 0.6
8000 Hertz 100.0 0.7 15.2 42.1 28.4 7.8 2.8 1.2 1.3 0.7

8000 Hertz 100.0 0.6 12.4 39.8 31.8 9.8 2.5 1.3 0.7 0.8 0.5

Left ear

250 Hertz 100.0 0.1 10.7 58.3 28.9 2.9 0.8 0.2 0.1 0.0 0.0
500 Hertz 100.0 0.0 5.1 59.8 29.6 4.3 0.8 0.4 0.1 0.1 0.0

1000 Hertz 100.0 0.0 4.8 69.7 29.6 4.1 1.2 0.3 0.1 0.1 0.1

2000 Hertz 100.0 0.1 7.0 51.4 33.7 5.7 1.3 0.4 0.2 0.1 0.1

3000 Hertz 100.0 0.0 1.5 32.3 48.1 13.8 2.4 1.1 0.5 0.2 0.3

4000 Hertz 100.0 0.0 0.3 18.8 52.4 22.9 4.1 1.8 0.7 0.8 0.6

6000 Hertz 100.0 0.0 0.4 11.8 39.1 32.1 10.2 3.1 1.2 1.3 0.8

8000 Hertz 100.0 0.5 11.3 39.1 33.5 9.8 2.9 1.3 0.6 0.8 0.4

Better ear

250 Hertz 100.0 0.1 17.2 87.1 14.1 1.0 0.3 0.2 0.0 0.0

500 Hertz 100.0 0.1 8.9 66.9 21.5 2.1 0.3 0.2 0.0 0.0 0.0
1000 Hertz 100.0 0.1 8.8 69,0 19.8 2.0 0.5 0.2 0.0 0.0 0.0

2000 Hertz 100.0 0.1 12.2 60.6 23.3 3.0 0.4 0.3 0.1 0.0 0.0

3000 Hertz 100.0 0.0 3.0 44.8 42.8 7.8 1.0 0.6 0.2 0.1 0.1

4000 Hertz 100.0 0.0 0.8 29.9 54.7 11.3 1.8 0.7 0.3 0.3 0.2

8000 Hertz ...... . . 100.0 0.0 1.0 21.3 47.5 22.9 4.7 1.0 0.7 0.6 0.3

8000 Hertz 100.0 1.0 18.1 47.0 28.3 5.1 1.2 0.5 0.3 0.3 0.2
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Tab!. 4. Percent distribution of bo Lt 12-17 years by Marine levels In decibels re audiometric zero 1#1111A-1N1 for the right, left, and
better ear at 260, 600, 1000, 2000, 3000, 4000, 6000, end 8000 Hertz: United States, 1888-70

Ear and tonal frequency

Hearing levels in decibels

All
levels

-26
Or

less

-24
to
-15

-14
to
-5

-4
to
+5

+6

to
+16

+16
to

+25

+28

to
+35

+38
to

445

+48
to

+55

+88
or

more

Right ear Percent distribution

250 Hertz 100.0 0.1 12.0 68.3 18.5 1.9 0.8 0.4 0.1 0.1 0.0
500 Hertz 100.0 0.1 6.0 61.0 28.5 3.8 1.0 0.3 0.1 0.1 0.1

1000 Hertz 100.0 0.1 6.4 61.7 27.1 3.8 1.2 0.3 0.1 0.1 0.2
2000 Hertz 100.0 0.1 R.0 53.3 30.4 6.2 0,7 0.8 0.2 0.1 0.2
3000 Hertz 100.0 0.0 1.4 31.0 49.8 13.2 2.4 1.1 0.8 0.3 0.4
4000 Hertz . . . 100.0 0.4 19.1 54.3 17.9 3.7 1.7 1.2 0.8 0.9
6000 Hertz 100.0 0.3 13.1 38.3 30.9 8.9 3.4 1.9 2.1 1.1
8000 Hertz 100.0 0.4 11.6 37.8 32.0 10.7 3.2 1.8 1.0 1.1 0.7

Left ear

250 Hertz 100.0 0.1 10.6 58.8 28.7 2.8 0.6 0.3 0.1 0.0
500 Hertz 100.0 0.1 4.7 67.9 31.7 4.3 0.8 0.4 0.0 0.1 0.0

1000 Hertz 100.0 4.1 58.2 31.2 4.4 1.4 0.4 0.1 0:1 0.1
2000 Hertz 100.0 0.0 6.3 48.9 34.7 7.2 1.8 0.6 0.3 0.1 0.1
3000 Hertz 100.0 0.0 0.9 26.4 50.0 16.3 3.3 1.8 0.8 0.4 0.3
4000 Hertz 100.0 0.2 13.8 49.9 26.6 6.4 2.4 1.1 0.9 1.0
6000 Hertz 100.0 0.0 0.2 9.4 36.0 33.1 12.3 4.2 1.8 1.9 1.3
8000 Hertz 100.0 0.6 10.4 38.6 33.7 10.4 4.1 1.8 0.8 0.9 0.7

Better ear

250 Hertz 100.0 0.1 16.7 88.5 13.4 0.8 0.3 0.2 0.0
500 Hertz 100.0 0.1 8.0 67.0 22.2 2.0 0.5 0.2 0.0

1000 Hertz 100.0 0.1 8.0 68.2 20.8 1.9 0.7 0.3 0.0 0.0
2000 Hertz 100.0 0.1 11.3 69.1 24.3 4.1 0.8 0.4 0.1 0.0
3000 Hertz ...... . . 100.0 0.0 2.0 39.2 41.3 8.9 1.4 0.8 0.2 0.1 0.1
4000 Hertz 100.0 0,6 25.8 55.8 12.9 2.6 1.1 0.4 0.4 0.4
6000 Hertz 100.0 0.0 0.5 18.1 46.9 25.8 5.8 1.3 1.1 0.9 0.6
8000 Hertz 100.0 0.9 17.1 45.6 27.1 5.8 1.8 0.5 0.4 0.4 0.4

I,
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TOM 8. Percent dbtribution of el% 12-17 years by hearing leads in decibels re audiometric Leto (ACA -1981) for the right, left, and

better ear at 250, 500, 1000, 2000, 3000, 4(00, 8000, and 8000 Herta: United States, 1988-70

Ear and tonal frequency

Hearing levels in decibels

All
levels

-25
Of

less

-24
to

-15

-14
to
-5

-4
to
+5

+6

to
+15

416

to
+25

+26
to
+35

436

to
+45

446
to

+55

456

Of

more

Right ear Percent distribution

250 Hertz . . 100.0 0.0 133 64.1 18.8 2.8 0.8 0.2 0.2 0.0 0.2

500 Hertz . . 100.0 8.8 61.0 27.8 3.2 0.5 0.3 0.2 0.2 0.2

1000 Hertz 100.0 0.1 5.7 82.9 26.0 3.7 0.8 0.3 0.1 0.1 0.3

2000 Hertz 100.0 8.0 55.7 30.8 3.7 0.7 0.5 0.2 0.1 0.3

3000 Hertz 100.0 0.0 2.8 39.5 45.0 10.0 1.2 0.5 0.3 0.3 0.4

4000 Hertz . . 100.0 0.7 25.1 54.8 15.7 1.9 0.7 0.3 0.4 0.4

6000 Hertz 100.0 1.1 17.3 45.9 25.8 8.8 1.7 0.5 0.6 0.3

8000 Hertz . . ... 100.0 0.8 13.4 41.9 31.8 8.5 1.8 0.9 0.3 0.5 0.3

Left ear

250 Hertz 100.0 0.0 10.7 57.8 27.0 3.1 1.0 0.2 0.1 0,1

500 Hertz 100.0 0.0 b.s 81.4 27.4 4.4 0.8 0.3 0.1 0,1

1000 Hertz 100.0 0.0 5.5 81.2 28.0 3.9 0.8 0.2 0.1 0,1 0.2

2000 Hertz 100.0 0.2 7.8 53.9 32.8 4.1 0.8 0.2 0.2 0,1 0.1

3000 Hertz 100.0 0.0 2.1 38.4 48.1 10.8 1.5 0.6 0.2 0,1 0,2

4000 Hertz 100.0 0.0 0.4 20.1 55.0 20.2 2.7 0.7 0.4 0.3 0.2

6000 Hertz . . . 100.0 0.0 0.5 14.2 42.4 31.1 8.1 2.1 0.7 0.8 0.3

8000 Hertz 100.0 0.5 12.2 41.8 33.2 9.1 1.8 0.8 0.4 0,4 0,2

Better ear

250 Her 100.0 0.1 17.8 85.7 147 1.3 0.3 0.1 0.0 0,0

500 Hartz 100.0 9.9 86.7 20.8 2.2 0.2 0.1 0,1 0,0

1000 Hart: 100.0 0.1 9.2 89.9 18.2 2.1 0.4 0.1 0.0 0.0

2000 Hertz 100.0 0.1 13.1 82.1 22.2 1.8 0.3 0.2 OA 0.0 0.1

3000 'nett 100.0 0.0 4.1 60.5 38.2 P1 0.8 0.3 0,1 0,0 0,1

4000 Hatt: 100.0 0.0 1.1 34.1 53.8 9.7 1.0 0.3 0.0 0.2

6000 Hertz . . . . 100.0 0.0 1.5 24.5 49.3 19.9 3.5 0,8 0,3 0,2 0.0

8000 Heft' . . . . 100.0 1.1 19.1 48.5 25.5 4.4 0.8 0.4 0.2 0,2 0.0

g
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Table 6. Percent distribution of youths 12-17 yews by Meting levels in &sib* is audiometric zero (ANSI-191191 for the right, left,
and better ear at 250, 500.1000, 2000, 3000, 4000,11000, and 5000 Hertz: United flitatm, 1956-70

Ear and tonal frequency

Hearing levels in decibels

All
levels

-25
or

less

-24
to

-15

-14
to
-5

-4 +6

to to
+5 +15

---f*16 +28
to to
+25 +35

+36

to
+45

+48
to

+55

+56
Of

more

Right ear

250 Hertz
500 Hertz

1000 Hertz
2000 Hertz
3000 Hertz
4000 Hertz
8000 Hertz . .

8000 Hertz

Left ear

250 Hertz . .

500 Hertz . . , , .

1000 Hertz ..... .

2000 Hertz
3000 Hertz .. .

4000 Hertz
6r00 Hertz
8000 Hertz

Better ear

250 Hertz
500 Hertz

1000 Hertz
2000 Hertz
3000 Hertz
4000 Hertz
8000 Hertz
9000 Hertz

36

Percent distribution

100.0 0.5 18.2 61.0 17.0 2.2
100.0 0.6 37.4 52.1 7.7 1.4

100.0 0.1 5.5 82.2 26.6 3.8 1.0

100.0 0.1 9.8 57.5 26.7 4.i 0.6
100.0 0.0 2.4 39.6 45.3 9.5 1.4

100.0 0.0 1.0 28.6 52.0 14.7 2.7

100.0 1.1 17.2 43.3 26.1 6.8
100.0 0.0 0.1 4.6 29.9 39.3 17.8 4.5

100.0 0.0 0.8 16.6 53.5 25.4 2.8
100.0
1090

0.0
0.0

0.8
4.8

34.8
5..

52.6
29.6

9.8
4.1

1.4

1.2

100.0 0.0 0.1 9.1 30.1 4.8 1.2

100.0 0.0 1.8 36.,e 46.5 11.5 2.1

100.0 0.0 0.6 20.8 50.9 20.6 3.7

100.0 0.0 0.0 0.6 14.2 40.8 29.3 9.0
100.0 0.1 4.3 28.4 40.8 17.9 4.7

100.0 0.0 0.9 23.2 81.6 12.9 1.0

100.0 0.0 1.1 46.9 46.0 5.1 0.7

100.0 0.1 8.5 69.0 19.5 2.0 0.5

100.0 0.0 0.2 15.1 82.0 19.8 2.4 0.4

100.0 0.0 3.5 49.5 39.6 5.8 0.7

100.0 0.0 1.6 34.8 50.7 9.8 1.6

100.0 0.0 0.0 1.4 24.1 47.7 20.1 4.1

100.0 0.0 0.2 7.3 38.8 39.2 10.6 2.3

ft

4:3

0.5
0.3
0.3
0.6
0.8
1.1

2.4
1.5

0.8
0.5
0.3
0.4
1.0
1.5
3.0
1.8

0.2
0.1

0.2
0.3
0.5
0.7
1.0
0.6

0.3
0.1
0.1
0.2
0.3
0.7
1.1

0.7

0.2
0.2
0.1
0.2
0.4
0.7
1.1

1.0

0.2
0.1
0.0
0.0
0.1
0.3
0.7
OA

0.3
0.4
0.4
0.4
0.7
1.2
2.0
1.6

0.1
0.1

0.2
0.2
0.5
1.2
2.0
1.2

0.0
0.0
0.1
0.0
0.2
0.5
0.9
0.8



TAM 7. Percent distribution of bin. 12-17 years by hearing levels In desibele re audiometric sere (ANSI-19891 for the right, lett, and

better ear at 250, 500, 1000, 2000, 3000, 4000, 4000, and 5000 Hertz: United Steles, 11115-70

Hearing levels In decibels'

Ear and tonal frequency All
levels

-25
Of

less

-24
to
-15

-14
to
-5

-4
to
+5

+6
to
+15

+18

to
+25

+26

to
+35

+38

to
+45

+48
to

+55

+56
or

more

Right ear

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

0.0

0.0

0.0
0.0

0.1
0.1

00

0.0

0.1

0.0

0.1

0.1
0.1
0.1
0.0

0.1

0.7
0.5
5.4
9.7
1.5
0.8
0.5
4.1

0.7
0.7
4.1
8.2
1.1

0.4
0.4
4.0

1.1

1.0
8,0

14.0
2.3
1.1

Q.7

8.8

Percent

17.4
35.9
81.7
58.1
34.8
23.8
15.0
28.7

18.1
31.8
58.2
51.8
30.0
17.4
11.4
28.2

22.1
44.4
88.2
80.7
43.8
30.7
21.1
37.5

distribution

82.1
53.1
27.1

27.1
48.3
51.9
40,0
38.3

54.5
55.8
31.2
31.4
49.1
48.9
38.2
39.5

63.4
48.4
20.8
21.0
44.5
51.9
48.4
39.0

16.9
8.4
3.9
5.2

11.2
15.8
28.5
18.1

25.0
9.7
4.4
5.9

14.1

23.2
30.3
18.8

12.2
5.1
1,9
3.2
7.2

11.5
22.8
11.2

1.8

1.6
1.2

0.5
1.8
3.5
7.8
5.5

2.7
1.4

1,4

1.8
3.0
4.9

11.1
5.9

0.8
0.7
0.7
0.5
1.0
2.4
5.1

3.1

0.5
0.2
0.3
0.8
1.1
1.6
3,2
1.9

0.8
0.5
0.4
0.8
1.3
2.2
4.0
2.3

0.2
0.2
0.3
0.4
0.7
1.0
1.2
0.8

0.4
0.1
0.0
0.2
0.5
1.2
1.8
1.0

0.3
0.1
0.1
0.3
0.7
1.1

1.5
1A

0.2
0.1
0.0
0.1
0.2
0.5
1.1

0.5

0.2
0.2
0.3
0.3
0.8
1.8
3.2
2.4

0.1

0.1

0.2
0.2
0.7
1.9
3.1

1.8

0.0
0.0
0.0
0.0
0.3
0.9
1.6
1.0

250 Hertz
500 Hertz

1000 Hertz
2000 Hertz
3000 Hertz
4000 Hertz
6000 Hertz
8000 Hertz

Left ear

250 Hertz
GOO Hertz . . . .

1000 Hertz
2000 Hertz
3000 Hertz
4000 Hertz
8000 Hertz
8000 Hertz

Better ear

250 Hertz
500 Hertz

1000 Hertz
2000 Hertz
3000 Hertz
4000 Hertz . .

8000 Hertz
8000 Hertz ..... . .
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Table 8. Percent distribution of its 12-17 years ty hearing letup In deelbeis re audiometric zero IAN111-18810 for the right, left, and
better ear at 250,800,1000, 2000, 3000, 40110, 8000, and 8000 Hertz: United Pam ISIS -70

Lar and tonal frequency

Hearing levels in decibels

All
levels

-25
or
less

-24
to
-15

-1
to.,
-5

-4
to
45

+6

to
+15

+18

to
+25

+26
to

+35

+36

to
+45

+46
to

+55

456
or

more

Right ear Percent chstribui on

250 Hertz 100.0 0.4 19.1 59.9 17.0 2.5 0.5 0.2 0.4
500 Hertz 100.0 0.8 38.9 51.1 7.1 1.1 0.4 0.1 0.5

1000 Hertz 100.0 0.1 5.7 62.9 25.9 3.7 0.8 0.3 0.1 0.5
2000 Hertz 100.0 0.0 10.0 58.9 26.4 3.1 0.7 0.4 0.1 0.4
3000 Hertz . 100.0 0.0 3.3 44.4 42.2 7.7 1.0 0.5 0.2 0.7
4000 Hertz 100.0 0.0 1.3 29.7 52.2 13.5 1.8 0.8 0.2 0.7
6000 Hertz 100 0 % 1.8 19.4 46.6 23.7 5.8 1.6 0.4 0.9
8000 Hertz 100.0 0.2 01 31.0 40.3 17.5 3.5 1.2 0.3 0.9

Left ear

250 Hertz . . . 100.0 0.0 0.5 17.1 52.4 25.7 2.9 1.0 0.2 0.2
500 Hertz , . . 100.0 0.4 37.9 49.5 10.0 1.4 0.4 0.2 0.2

1000 Hertz 100.0 0.0 5.5 81.2 28.0 3.9 0.8 0.2 0.1 0.3
2000 Hertz 100.0 0.0 0.2 10 1 56.4 28.7 3.3 0.7 0.2 0.2 0.2
3000 Hertz 100.0 0.0 2.5 42.8 44.0 8.8 1.1 0.8 0.1 0.3
4000 Hertz . . . 100.0 0.0 0.9 24.2 52.9 17.9 2.5 0.8 0.4 0.4
6000 Hertz 100.0 0.0 0.7 17.0 43.6 28.3 8.9 2.0 0.7 0.8
8000 Hertz 100.0 0.1 I 4.8 30.7 42.1 16.9 3.5 0.8 0.6 0.7

Better ear

250 Hertz 100.0 0.0 0 3 24.2 59.7 13.7 1.2 0.3 0.1 0.0
500 Hertz 100.0 - 1.1 49.4 43.6 5.0 0.7 0.0 0.1' 0.1

1000 Hertz 100.0 0.1 9.2 89.8 18.2 2.1 0.4 0.1 0.1
2000 Hertz 100.0 0.0 0.2 16.2 63.4 18.2 1.4 0.2 0.3 - 0.1
3000 Hertz 100.0 0.0 4.9 55.3 34.5 4.4 0.4 0.3 0.1 0.1
4000 Hertz 100.0 0.1 2.0 39.0 49.5 8.1 0.8 0.3 0.1 0.1
6000 Hertz . 100.0 0.0 2 2 27.2 49.1 17.3 3.0 0.7 0.3 0.2
8000 Hertz . . . 100.0 0.3 7.8 40.2 39.4 9.9 1.4 0.5 0.3 0.2
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Table 9. Percent distribution of youths by hearing levels in decibels re audiometric tiro (ASA1951 and ANSI.19691 for th.g.. better ear

at 250 Harts, according to are and sox: United States, 198670.

12 13

years years
Sex and hearing
levels in decibels

i-Total,
12.17

years

_
12 1 13 1

years I years I

___.

14

years

__ ____.

15

years

18

years

-
years

.._

Total,
12.17

Years

100.0

Both sexes

100.0

Percent

100.0

distribution

100.0 100.0

(ASA1951)

100.0 100.0 100.0All levels

-25 or less 0,1 0.2 0.1 0.3 -
-24 to -15 17.2 17.9 17.5 17.6 18.8 16.0 15.4 0.0

-14 to -05 67.1 65.6 64.8 68.3 65.5 70.2 68.7 0.9

-04 to +05 14,1 14.6 15.9 12.8 14.5 12.3 14.1 23.2

+06 to +15 1.0 1.3 1.4 0.7 0.6 1.1 1.1 61.6

+16 to +25 0.3 0.3 0.2 0.2 0.5 0.1 0.2 12.9

+26 to +35 0.2 0.1 - 0.1 0.1 0.2 0.5 1.0

136 and greater 0.0 0.1 0.1 0.4

Boys

All levels 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

-25 or less 0.1 0.2 0.1 0.3 -
-24 to -15 16.7 19.5 17.4 15.3 18.3 15.1 14.0

-14 to -05 68.5 65.9 66.7 72.8 65.6 71.5 68.9 1.1

-04 to +05 13.4 13.2 15.2 10.5 14.7 12.2 14.8 22.1

+06 to +15 0.8 0.7 l).5 0.9 0.8 0.8 1.0 63.4

+16 to +25 0.3 C.3 0.1 0.1 0.6 0.5 12.2

+28 to +35 0.2 0.1 0.1 0.4 0.8 6.8

+36 and greater 0.0 0.1 - - OA

Girls

All levels 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

-25 or less 0.1 0.2 0.1 0.2

-24 to -15 ..... . . 17.8 16.1 17.7 19.9 19.4 1.9 16.8 0.0

-14 to -05 85.7 65.3 82.8 83.8 85.3 89.0 68.5 0.8

-04 to +05 14.7 161 18.5 15.3 14.3 12.4 13.4 24.2

+08 to +15 1.3 1.9 2.4 0.5 0.4 1.4 1,1 59.7

+16 to +25 0.3 0.4 0.4 0.3 0.3 0.2 13.7

+26 to +35 0.1 0.2 0.3 0.2 1.2

+36 and greater , . . 0.0 0.1 0.1 0.4

1

46

Percent distribution IANSI.1969)

loolopolo

- -
1.1 1.0

23.0 21.9
61.0 80.8
13.2 14.7

1.3 1.3

0.4 0.3

100.0 100.0

0.8
24.5
81.4
12.1

0.6
OA

100.0

1.4

20.4
63.7
13.9
0.5
0.1

100.0

1.4
21.5
80.7
14.3

1.7

0.4

0.6
23.6
57.7
15.8

2.1

0,4

lolo 100.0 100.0 100.0

- -
0.1
1.1 0.7 1.0 0.8

24.1 25.8 22.0 21.9

82.4 58.8 63.7 83.0
11.2 13.7 11.8 12.8
0.7 0.7 1.1 1.1

0.4 0.5 0.4 0.6

100.0 100.0 1010 100.0

1.2 1.3 1.2 0.5

22.5 24.0 20.3 20.8
66.8 59.5 65.6 83.4

8.4 13.8 11.7 13.2

0.9 0,9 0.8 1.3

0.2 0.5 OA 1.0
t.

100.0 100.0 100.0 100.0

0.2
0.1 0.7 0.7

25.7 27.5 23.8 23.3
58.0 57.8 81.7 62.8

14.0 13.6 12.0 12.3

0.5 0,4 1.5 0,9

0.5 0.6 0.3 0.2
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Table 10. Percent distribution of youths by heating levels in decibels re audiometric zero (ASA1951 and ANSI.19691 for the better
ear at 500 Hertz. 'wording to op and sex: United States, 1958.70

Sex and hearing
levels in decibels

Total.
12.17

Years

12

years

-.-
13

years
14

years
15

years
16

years
17

years

Total.
12-17
years

12
years

13
years

14

years
15

years
16

years
17

years

Both sexes Percent distr button IASA -1951) Percent distribution (ANSI.1909)

All levels 100.0 100.0 1 100.0 100.0 100.01100.01100.0 100.0 100.0 100.0 100.0 100.0 1100.0 100.0

-25 or less 0.0 0.1 0.1 0.1 0.1
-24 to -15 8.9 8.4 8.5 7.9 8.1 9.9 10.9 0.0 0.1 0.1
-14 to -05 68.9 64.8 64.7 67.5 67.1 69.3 68.3 1.1 1.2 1.1 0.9 0.4 1.7 1.0
-04 to +05 21.5 23.0 23.9 22.0 22.5 18.8 18.5 46.9 44.5 45.3 48.7 47.7 47.7 49.9
+06 to +15 2.1 3.2 2.3 2.3 1.7 1.2 1.6 46.0 46.2 47.0 46.5 46.0 46.0 44.2
+16 to +25 0.3 0.2 0.3 0.1 0.2 0.5 0.6 5.1 7.0 5.8 5.2 4.9 3.4 4.2
*26 to +35 0.2 0.2 0.1 0.1 0.3 0.1 0.1 0.7 0.7 0.8 0.5 0.8 0.9 0.5
+36 and greater 0.1 02 0.1 0.1 0.2 0.4 0.2 0.1 0.3 0.3 0.2

Boys

All 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

-25 or less 0.1 0.2 0.1 0.2 0.2
-24 to -15 8.0 82 7.8 62 7.4 8.7 9.9 0.1 0.1 0.2
-14 to -05 67.0 64.1 66.0 68.2 66.9 70.5 69,1 1.0 1.0 1.4 0.4 0.1 2.3 0.8
-04 to +05 22.2 24.5 24.4 22.6 24.3 18.5 18.3 44.4 42.5 42.5 43.8 45.2 42.4 50.8
+06 to +15 2.0 2.4 2.5 2.6 1.7 1.0 1.5 48.4 48.7 49.5 48.6 48.5 51.0 44.0
+16 to +25 0.5 0.4 02 0.1 0.9 1.2 5.1 6.8 5.8 6.6 5.1 3.0 3.2
+26 to +35 0.2 0.3 0.1 0.1 OA 0.2 0.7 0.5 0.7 U.4 0.5 0.9 1.0
+36 and greater 0.0 0.1 0.3 0.5 0.1 0.1 0.4 0.4 0,2

Girls

All levels 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

-25 or less - -
-24 to -15 9.9 8.7 9.3 9.7 8.8 11.2 11.8
-14 to -05 68.7 65.5 64.3 66.8 68.4 68.0 67.5 1.1 1.5 0.7 1.5 0.7 1.2 1.2
-04 to +05 20.8 21.5 23.3 21.5 20.6 19.1 18.7 49.4 48.5 48.2 49.6 50.2 53.1 49.0
+06 to +15 2.2 4.1 2.1 1.9 1.6 1.4 1.8 43.6 43.6 44.4 44.3 43.5 40.8 44.5
+16 to +25 0.2 0.7 0.3 5.0 7.2 5.4 3.9 4.7 3.8 5.1
+26 to +35 0.1 0.2 0.1 0.3 0.2 0.7 1.0 1.0 0.8 0.8 0.8
+36 and greater 0.1 0.2 0.1 0.3 0.2 0.2 0.3 0.1 0.3 0.3 0.2

40
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Tabt 11. Percent distribution of youths by hoeing :mak its decibels re audiometric zero (ASA1951 and ANS11969) for the bettor

ear at 1000 Hertz, according to age and sex: United States, 1966-70

Sex and hearing
!evels in decibels

Both sexes

All levels . . . .

-25 or less
-24 to -15
-14 to -05
-04 to +05
+06 to +15

.+16 to +25
+26 to +35
+36 and greater

Boys

All levels

-25 or less
-24 to -15
-14 to -OS
-04 to +05
+06 to +15
+16 to +25
+26 to +35
+36 and greater . .

Girls

All levels

-25 or less
-24 to -15
-14 to -05
-04 to +05
+06 to +15
+18 to +25
+26 to +35
+36 and greeter . . .

Total,
12-17
years

100.0 100.0 100.0 100.0 100.0 100.0 100.0

0.1 0.2 - 0.4 - - -
8.6 8.7 9.8 7.2 8.7 8.3 8.7

69.0 66.8 68.0 69.6 70.0 71.3 71.0

19.5 20.8 20.9 20.5 19.0 17.7 18.0

2.0 2.5 2.2 2.0 1.9 1.6 !.8
0.5 0.8 0.7 0.3 0.2 0.6 0.5
0.2 0.1 0.4 0.0 0.1 0.4 -
0.1 0.1 0.0 - 0.1 0.1 -

100.0

0.1
8.0

682
20.8

1.9
0.7
0.3
0.0

100.0

0.1

92
69.8
182

2.1

0.4
0.1
0.1

12

years

13 [ 14

years years

15

years

16
years

Percent distribution (ASA -1951)

17

years

100.0 100.0 100.0 100.0 100.0 100.0

- - 0.6 - - -
7.4 92 5.9 8.2 8.8 8.5

67.5 64.2 69.1 69.3 69.7 70.0
21.8 23.1 22.2 20 2 18.2 18.8

2.1 2.4 1.5 2.0 1.8 1.8

0.7 0.7 0.6 0.1 1.0 0.9
0.3 0.4 0.1 02 0.5 -
0.2 - - - - -

100.0 100.0 100.0 100.0 100.0 100.0

0.5 - 0.1 - - -
10.0 10.4 8.5 9.1 7.8 9:0

66.0 67.8 70.1 70.8 73.0 72.1

19.7 18.7 18.7 17,8 17.2 17.1

3.0 2,0 2.5 1.7 1.5 1.8

0.8 0.7 0.1 0.3 02 -
- 0.3 - - 0.2 -
- 0.1 - 0.3 0.1 -

Total,
12-17
years

100.0 100.0

0.1

8.6
69.0
19.6
2.0
0.5
0.2

100.0

0.1
8.0

68.2
20.8

1.9
0.7
0.3

100.0

0.1

9.2
69.8
18.2
2.1
0.4
0.2

12

years

Percent distribution ANSI.1969)

- - - - - -
0.2 - 0.4 - - -
8.7 9.8 7.2 8.7 8.3 8.7

66.7 66.0 69.6 70.0 71:4 71.0

20.8 20.9 20.5 19.0 17.7 18.0

2.5 2.2 2.0 1.9 1.6 1.8

0.8 0.7 0.3 0.2 0.6 0.5
0.3 0.4 0.0 0.2 0.4 -

100.0

100.0

0.5
10.0
66.0
19.7
3.0
0.8

13
years

100.0 100.0 100.0 100.01 100.0

100.0 100.0 100.0 100.0 100.0

- - - - -
- - 0.6 - - -

7.4 9.2 5.9 8.2 8.8 8.5
67.5 642 69.1 69.3 09.7 70.0

21.8 23.1 22.2 20.2 182 18.8

2.1 2.4 1.5 2.0 1.8 1.8
0.7 0.7 0.6 0.1 1.0 0.9
0.5 0.4 0.1 0.2 0.5 -

100.0

10.4
67.8
18.7
2.0
0.7
OA

14

years

15 16 17

years years years

100.0

0.1

8.5
70.1

18.7
2.5
0.1

100.0

9.1
70.8
17.8

1.7
0.3
0.3

100.0

7.8
73.0
172

1.5

0.2
0.3

100.0

9.0
72.1
17.1
1.8

4's 41



Table 12. Percent distribution of youths by hearing levels in dee** re audiometric zero (ASA11151 and AN111.18118) for do bettor
ear at 2000 Hans. according to ep and sea: United Ststak1966-70

Sox and hearing
levels in decibels

To tal,
12.17

Vein

12
years

13
-years

14

years
15

years
16

years
17

years

Total,
12.17

Yews

12
years

13
years

14

years
15

years

16

years

17

y +ars

Both saxes Percent distr'bution (ASA1951) Percent distribution (ANSI. 989)

All levels 100.0 1 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 1 100.0 100.01 100.0 100.0

-25 or less 0.1 0.2 0.1 0.2 - 0.1 0.2 0.0 - - 0,1
-24 to -15 12.2 12.4 13.7 10.5 12.4 11.7 12.3 0.2 0.2 0.1 0.3 0.1 0.1 0.2
-14 to -05 60.6 60.7 61.0 61.9 58.3 82.7 59.0 15.1 14.6 16.8 13.8 14.8 15.4 15.2
-04 to +05 23.3 23.4 20.5 23.2 25.7 21.7 25.3 62.0 63.1 61.0 83.5 59.6 62.9 61.9
+06 to +15 3.0 2.4 3.8 3.2 2.9 3.0 2.5 19.6 192 18.1 19.1 22.5 18.6 20.2
+16 to +25 0.4 0.5 0.2 0.4 0.4 0.4 0.8 2.3 1.9 3.1 2.8 2.3 2.3 1.8
+26 to +35 0.3 0.4 0.5 0.4 0.3 0.2 0.1 0.4 0.6 02 0.2 0.4 0.3 0.5
+36 and greater 0.1 0.0 0.2 0.2 - 0.2 - 0.4 0.4 0.7 0.5 0.3 0.4 0.1

Boys

All levels 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

-25 or less 0.1 0.3 - 0.1 - - 0.2 - -
-24 to -15 11.3 8.8 14.0 9.5 13.6 12.2 9.8 0.1 02 - 0.1 0.1 02
-14 to -OS 59.1 61.6 58.4 61.0 53.8 61.6 58.2 14.0 10.9 17.1 12.2 162 15.9 12.1
-04 to +05 24.3 24.6 21.2 24.2 27.6 21.1 27.3 60.7 63.9 57.8 63.5 55.4 61.0 62.5
+06 to +15 4.1 3.5 5.1 4.3 4.4 3.9 3.3 21.0 20.9 19.5 20.1 24.3 19.3 21.7
+16 to +25 0.6 0.7 0.3 0.4 02 0.6 1.2 3.2 2.9 4.3 3.3 3.4 2.9 2.5
+26 to +35 0.4 0.4 0.8 0.4 0.4 0.4 - 0.5 0.8 0.3 0.3 0.3 0.4 1.0
+36 and greater . . . . 0.1 0.1 0.2 0.1 0.2 0.5 0.4 1.0 0.5 0.3 0.5

Girls

All levels 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

-25 or Ws 02 0.2 0.1 0.3 - 0.2 0.2 0.0 0.0 02
-24 to -15 13.1 16.1 13.4 11.7 11.2 11.1 14,7 02 0.2 0.1 0.4 0.3 02
-14 to -05 62.1 69.7 63.6 62.9 63.0 63.7 59.8 162 18.4 16.6 15.5 13.5 14.8 19.3
-04 to +05 22.2 22.1 19.7 22.2 23.6 22.4 23.3 63.4 62.2 84.3 63.4 63.9 64.9 61.4
+06 to +15 1.8 1.2 2.6 2.0 1.3 2.2 1.7 18.2 17.4 18.6 182 20.7 17.9 18.6
+16 to +25 0.3 0.3 0.2 0.3 6.6 0.3 - 1.4 1.0 1.8 1.8 1.2 1.7 1.0
+26 to .35 0.2 0.4 0.1 0.3 0.3 - 0.3 0.2 0.4 02 0.1 0.4 0.3
+36 and greater . . . . 0.1 - 0.3 0.3 - 0.1 - 0.4 0.4 0.4 0.6 0.3 0.1 0.3

42 ,
1w.
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'fable 13. Percent distribution of youths by hearing levels in decibels re audiometric zero (ASA1951 and ANSI.1969) for the better
ear at 3000 Hertz, according to ap and sec United States, 196670

Sex and hearing
levels in decibels

Both sexes

Total,
12.17
years

A11 levels 100.0

-25 or le.s
-25 to -15
-14 to-05
-04 to +05
+06 to +15
+16 to +25
+26 to +35
+36 and greater

Boys

0.0
3.1

44.8
42.8

7.5
1.0

0.5
0.3

Ail levels 100.0

-25 or less
-24 to-15
-14 to -05
-04 to +05
+06 to +15
+16 to +25
+26 to +35
+36 and greater

Girls

All levels

-25 or less
-25 to -15
-14 to -05
-04 to +05
+06 to +15
+16 to +25
+26 to +35
+36 and greater

12 13 [ 14 15 16 17

years years years years years years

Percent chstr bution IASA1951)

100.0 100.0 1 100.0 100.0 1 1000 100.0

0.1 0.1 -
3.6 3.2 3.9 2.2 3.0 2.3

45.1 45.0 41.8 46.6 45.5 44.7
41.7 41.4 45.7 40.7 42.3 45.0

IL 1 8.0 6.6 8.5 7.6 6.3
1.0 1.3 1.0 1.0 0.4 1.1

0.4 0.5 0.7 0.6 0.8 0.4
0.1 0.5 0.2 0.4 0.4 0.2

100.0 100.0 100.0 100.0 100.0 100.0

Total'
12 13 14 I 15 16

12.17
years

Yams years yea s years years

Percent dish button IANSI19691

100.0

0.0
3.6

49.5
39.6

5.8
0.7
0.8

100.0

100.0 100.0

4.1
49.2
39.2
6.3
0.7
0.5

0.1

3.8

48.8
38.8

6.5
1.0

1.0

100.0 100.0

0.0
2.0

39.2
47.3
8.9
1.3
0.8
0.5

100.0

- - 0.1 - -
2.7 1.5 2.3 2.0 2.5 0.9

41.5 41.8 36.8 40.0 36.5 38.0
44.1 43.7 50.3 44.3 49.8 52.2

9.9 9.9 8.1 10.7 8.5 6.1

1.2 1.7 1.3 1.7 0.6 1.8
0.4 0.6 0.8 0.6 1.6 0.8
0.2 0.8 0.3 0.7 0.5 0.2

100.0 100.0 100.0 100.0 100.0 100.0

0.0
2.3

43.8
44.5

7.2
1.0

1.2

100.0

3.2
44.3
43.4

7.5
0.9
0.7

100.0

2.0
44.6
42.0

8.7
1.3
1.4

100.0

0.0
4.1

50.5
38.2
6.1

0.6
0.3
0.2

0.2 - -
4.6 5.0 5.5 2.3 3.5 3.7

48.8 48.2 46.9 53.3 54.8 51.3

30.3 39.0 41.0 37.1 34.7 37.8
6.1 6.1 5.0 6.3 6.6 6.5
0,9 0.9 0.8 0.3 0.3 0.4

0.3 0.3 0.6 0.5
0.3 0.2 0.2 0.1 0.3

0.0
5.0

55.3
34.5

4.4
0.4
0.4

a

0.2
5.1 5.7

54.2 53.1

34.8 35.4

5.0 4.2
0.6 0.8
0.3 0.6

17

years

100.0 100.0 100.0 100.0

0.1
4.4 2.4 3.7 3.0

48.2 51.8 49.5 49.5
40,7 37.2 39.5 42.2

5.1 6.8 5.9 4.7
0.7 0.8 0.3 0.5
0.8 1.0 1.1 0.6

100.0 1:1C1.0 100.0 100.0

0.2
2.4 2.2 2.5 1.1

43.1 44.8 41.8 44.4

46.0 42.2 46.1 47.7
6.5 8.3 7.1 5.0

1.0 1.3 0.6 0.8
0.8 1.2 1.9 1.0

100.0 100.0 100.0 100.0

- -
6.4 2.7 4.9 4.9

53.4 59.0 57.5 54.7

35.2 32.1 32.8 36.6
3.7 5.2 4.7 3.4

0.5 0.3 0.1

0.8 0.7 0.1 0.3

vO



Table 14. Percent distribution of youths by hearing levels in decibels re audiometric zero (ASA1951 and ANSI.1969) for the better
use at 4000 Meru, according to age and sex: United States, 1966-70

Sex and heariug
levels in decibels

Total,
12.17
years

Both sexes

All levels . . 100.0

-25 or less . 0.0
-24 to -15 0.8
-14 to -05 29.9
-04 to +05 . . . . . . . 54.7
+06 to +15 . .. 11.3
+16 to +25 1.8
+26 to +35 . 0.7
+36 and greater 0.8

Boys

Ail levels 100.0

-25 or less
-24 to-15 0.6

14 to -05 25.7
-04 to +05 55.8
.06 to +15 .. 12.9
+16 to +25 2.6
+26 to +35 1.1

+36 and greater 1.3

Girls

All levels 100.0

-25 or less 0.0
-24 to -15 1.1

-14 to -05 ..... . 34.1

-04 to +05 . . . . . . . 53.6
+06 to +15 9.7
+16 to +25 1.0
+26 to +35 0.3
+36 and greater . 0.2

44

Total.
12 1 13 141 15 1 16 17

I
12.17

years years years years years years
years

Percent distribution IASA19511

100.000.0

1.0

29.6
55.0
11.1

2.5

0.4

100.0

locko wool 1 cao

0.8
28.7
56.2
11.4

1.3

0.6
1.0

100.0

0.5
31.5
53.6
11.5

1.7
0.7
0.5

100.0

0.5
29.8
55.8
10.5

19
0.5
1.0

100.0

100.0 100.0

12 I 13
yksrs years

ter

100.0

0.1
1.0

31.8
51.1
12.8

1.4
0.9
0.9

100.0

1.'i
27.7
56.7
10.'i

1.8
1.1

0.);

100.0

0.0
1.6

34.8
50.7
9.9
1.6
1.4

100.0

0.8
27.9
54.4
11.6
3.7
0.7

0.9

100.0

0.5
25.4
56.8
13.0
2.5
0.3
1,5

100.0

0.5 0.3
26.5 27.3
56.9
11.9
2.4
1.2
0.6

100.0

54.4
12.3
3.0
0.8
1.9

100.0

1.0
25.4
53.1
15.8

1.4
1.7
1.6

0.1
21.7
59.5
12.9
2.4
1.9
1,5

100.0 100.0

1.1

30.7
51.9
11.5
2.4
2.4

100.0

1.1

31.3
55.6
10.5

1.3

0.2

- 0.2
1.2 0.5 0.7 1.0 2.3

32.2 36.8 32.4 38.4 33.8
55.6 50.2 57.2 49.1 53.9
9.6 11.0 8.6 9.6 8.4
0.1 1.0 0.8 1.3 1.2
0.9 0.2 0.3 0.3
0.4 0.5 0.1 0.1 0.1

0.1

2.0
39.0
49.5

0.8
0.5

60.

14 15 1 16

I

t 17

years years years years

Percent distribution (ANSI.196M

100.0 100.0 100.0 100.0 100.0 100.0

0.1 0.1
1.4 1.5 1.0 1.1 2.2 2.3

*../4.7 33.2 35.9 37,0 35.4 32A
51.2 52.9 50.8 48.8 47'.9 52.8
9.5 9.5 10.0 9.9 11.3 9.0
2,4 1,2 1,4 1.7 1.4 1.6

0.8 1.8 1,1 1.5 1.7 1.9

100.0 100.0 100.0 100.0 100.0 100.0

1,1 1.3 0.9 0.9 2.4 0.1

32.3 29.2 31.6 34.5 29.4 26.9
51.2 53.9 53.4 47.5 49.5 56,0
10.3 11.3 10.3 11.8 14.2 11.5

3.6 2.4 2.1 2.7 1.5 2.1

1.5 1.9 1.7 2.6 3.0 3.4

100.0 100.0 100.0 100.0 100.0 100.0

0.2 0.2
1.8 1.7 1,1 1.2 1.9 4.4

37.2 37.3 40.3 39.7 41.6 38,1

51.1 51.9 47.7 50,1 46.3 49.7

8.6 7.6 9.7 8.0 8.4 6.4
1.2 0.7 0.7 1.2 1.0

0.1 1,3 0.5 0.3 0.4 0.4



TAW 15. Percent distribution of youths by howino levels in decibels re aidlometrk zero IASA.1951 and ANS1.19691 for tho bettor

ow at 6000 Hotta, woording to age and 90X: United States, 1966.70

Sex and hearing
levels in decibels

Total,
12.17
years

12

Years

13

years

14

years

15

yearsYears

16

yews

17

Years

Total,
12.17

Viers

12

Years

13

Years

14

years

15

years

16
years

17

years

Both Waits Percent distribution IASA19511 Percent distribution (ANSI -1969)

All levels 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

-25 or less 0.0 - 0.1 0.1 0.0 0.1

-24 to -15 1.0 1.3 0.8 1.2 0.8 0.8 0.9 0.0 0.1

-14 to -05 21.3 25.0 23.2 21.6 20.1 11.1 19.4 1.4 1.8 1.0 1.8 1.0 1.3 1.7

-04 to +05 47.6 481 47.1 46.0 47.5 48.3 47.6 24.1 27.5 27.1 24.8 22.9 21.0 20.8

+06 to +15 22.9 18.0 21.4 25.4 24.4 23.8 24.6 47.7 49.0 45A 46.8 48.1 48.1 49.1

+16 to +25 4.7 4.6 4.6 3.4 4.7 5.7 5.1 20.1 15.2 20.0 21.2 21.1 21.4 21.8

+26 to +35 1.0 1.0 1,5 0.8 0.9 1.3 0.7 4.1 4.4 3.6 3.2 4.5 4.5 4.2

+36 and greater 1.6 1.3 1.3 1.6 1.6 2.3 1.7 2.6 2.1 2.8 2.4 2.4 3.6 2.4

Boys

All levels 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

-25 or less 0.0 0.1 0.0 0.1

-24 to -15 0.5 0.8 0.7 0.4 0.6 0.4

-14 to -05 18.1 23.4 20.1 18.4 161 14.4 0.7 0.9 0.7 0.7 0.6 1.0 0.5

-04 to +05 45.9 47.5 47.2 46.6 47.6 44.8 42.1 21.1 26.3 23.8 21.8 20.0 17.3 16.5

+06 to +15 25.8 19.1 22.7 27.9 25.6 28.6 32.0 48A 47.6 45.8 47.4 47.4 45.4 44.7

+16 to +25 5.8 5.8 5.6 4.4 6.2 6.0 8.8 22.8 16.1 21A 22.8 23.0 25.9 28.5

+26 to +35 1.3 1.2 1.8 1.2 1.0 1.4 0.9 5.1 5.7 4.6 4.1 5.7 4.6 5.9

+36 and greater 2.6 2.2 1.9 2.1 2.4 4.3 3.1 3.9 3.4 3.7 3.2 3.3 5.7 3.9

Girls

All levels 100.0 100.0 610 161.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

-25 or less 0.0 0.2

-24 to -15 1.5 1.8 0.9 2.1 1.2 1.1 1.8 0.0 0.2

-14 to -05 245 26.7 26.4 24.8 23.7 21.1 23.8 2.2 2.6 1.2 2.9. 1.6 1.6 3.0

-04 to +05 49.3 50.1 47.0 46.5 47.4 51.8 53.2 27.2 28.8 30.6 27.5 25.8 24.8 25.2

+06 to +15 19.8 17.0 20.1 22.8 23.1 19.0 17.1 49.0 50.5 45.0 46.1 48.9 50.9 53.5

+16 to +25 3.5 3.3 3.8 2.3 3.2 5.5 3.3 17.3 14.2 18.6 19.7 19.1 16.9 15.0

+26 to +35 0.8 0.8 1.2 0.4 0.7 1.2 0.5 3.0 3.2 2.3 3.2 4.3 2A

+36 and peeler 0.6 0.3 0.6 1.1 0.7 0.3 0.3 1.3 1.8 1.5 1.4 1.5 0.9

N.
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Table 16. Percent distribution of youths by hearing levels in decibels re audiometric zero (ASA1951 and ANSI.1969) for the better
ear at 8000 Hertz, according to age and sex: United States, 1968-70

Sex and hearing
Total,

levels in decibels
12-17
years

8oth sexes
1

All levels 1

-25 or less
-24 to -15
-14 to -05
-04 to +05
+06 to +15
+16 to +25
+26 to +35
+36 and greater

Boys

All levels

-25 or less
-24 to -15
-14 to -05
-04 to +05
+06 to +15
+16 to +25
+26 to +35
+36 and greater

Girls

All levels

-25 or less
-24 to -15
-14 to -05
-04 to +05
+06 to +15
+16 to +25
+26 to +35
+36 and greater
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years yeas years years years years

12 [13 I 14 1 15 16 ] 17

years

Percent distribution (ASA1951)

100.0 100.0 woollololloao Iplo 100.0

1.0 0.6 0.4 1.5 0.4 1.7., e.
18.1 16.2 17.1 17.8 19.3 19.5 19.11.

47.0 48.9 47.6 47.4 45.7 45.2 47 3
26.3 26.0 27.1 26.3 28.2 28.9 26 4

5.1 5.8 5.5 5.4 5.2 4.4 4.2
1.2 1.3 1.2 0.6 1.4 1.1 1.7
0.5 0.4 0.4 0.5 1.1 0.3 0.2
0.8 0.8 0.7 0.7 0.7 0.9 0.8

100.0 100.0 100.0 100.0 100.0 100.0 100.0

0.9 0.7 0.2 1.1 0.3 1.0 2.1
17.1 17.7 15.9 16.8 19.4 16.4 16.2
45.6 44.3 46.6 48.7 42.8 45.0 48.8
27.1 26.5 27.4 28.0 27.0 29.8 23.8

5.8 7.4 6.3 5.6 8.3 4.4 4.8
1.8 1.8 2.0 0.6 2.0 1.5 2.9
0.6 0.4 0.4 0.5 1.3 0.8 0.3
1.1 1.2 1.2 0.7 0.9 1.5 1.3

100.0 100.0 100.0 100.0 100.0 100.0 100.0

1.1 0.6 0.6 1.8 0.8 2.5 0.5
19.1 14.7 18.2 18.4 19.3 22.7 22.1
48.5 53.6 48.7 48.1 48.6 45.4 45.9
25.5 25.6 26.7 24.5 25.4 24.0 27.0
4.4 4.1 4.7 5.2 4.2 4.5 3.6
0.6 0.8 0.5 0.7 0.7 0.8 0.6
0.4 0.3 0.3 0.8 0.8 - -
0.4 0.3 0.3 0.7 0.4 0.3 0.3

0r3

Percent distribution ANSI.1969)

100.0 100.0 100.0 Iplopolo 100.0 100.0

0.0 - - 0.1
0.2 0.1 0.1 0.3 0.1 0.6 0.1

1.3 7.3 6.7 7.1 7.7 8.3 6.7
38.8 37.1 37.2 37.9 40.1 40.2 40.8
39.2 41.0 39.6 41.3 35.7 38.0 39.5
10.6 10.6 12.4 9.3 12.5 9.4 9.1

2.3 2.5 2.4 2.7 1.8 1.9 2.3
1.8 1.4 1.8 1.3 2.1 1.6 1.5

100.0 100.0 100.0 100.0 100.0 100.0 100.0

0.0 - 0.2 -
0.1 0.1, - 0.3 - 0.3 0.2
8.8 7.0 7.3 5.3 8.4 8.4 8.2

37.5 35.7 35.0 37.9 36.7 39.8 40.4
39.0 38.8 39.8 42.3 36.8 38.3 38.5
11.2 13.2 12.9 9.5 12.8 10.3 8.5
3.1 3.4 2.8 3.2 2.9 2.1 3.8
2.3 1.8 2A 1.3 2.8 3.0 2.4

100.0 100.0 100.0 100.0 100.0 100.0 100.0

- - - - - -
0.3 - 0.3 0.4 0.3 0.9 -
7.9 7.7 8.0 9.0 7.0 10.3 7.2

40.2 38.8 39.$ 37.9 43.6 40.8 41.2
39.4 43.2 39.7 40.3 34.8 37.6 40.8
9.9 8.0 11.9 9.0 12.3 8.4 9.8
1.4 1.5 1.9 2.1 0.8 1.7 0.7
0.9 1.0 0.8 1.3 1.4 0.3 0.7



Table 17. Median hearing levels in decibels re audiometric zero (ASA -1951 and ANSI -1969) for the right, left, and better ear of youths
12-17 years at each test frequency and estimates for speech, by age: United States, 1966-70

Ear and tonal frequency
Total,
12-17

12
earsyears

13

years

14

years
15

years
16

years

17

years

Total,
12-17
years

Right ear Hearing levels IA SA -1951)

250 Hertz . -9.3 -9 1 -9.0 -9 4 -9 3 -9 5 -9 3 10.1

500 Hertz . . ... -7.8 -7.6 -7.4 -7.6 -7.5 -8.2 -8 4 7.3

1000 Hertz . . . . -7.9 -7.4 -7.0 -7.7 -8.0 -8.2 -8 2 2.1

2000 Hertz . . . -7 3 -7.4 -7.7 -7.2 -6.9 -7.5 -7.1 2.0
3000 Hertz . . . -2.3 -2.3 -2.3 -2.0 -2.4 -2.6 -2.3 6.8
4000 Hertz 0.0 0.0 0.2 0.0 0.0 0.0 0.0 9.3

6000 Hertz 3.1 2.2 2.7 3.1 3.5 4.1 3.3 123
8000 Hertz . -5.7 -5.7 -5.7 -5.3 -5 5 -6.0 -6.1 8.9

Speech 1 -6.6 -6.4 -6.5 -6.5 -6.2 -7.0 -6.8 5.7

Left ear

250 Hertz . -8.3 -8.5 -8.1 -8.6 -8.2 -8.2 -8.0 11.1

500 Hertz . . -7 5 -7.2 -7.1 -7.3 -7.5 -8.0 -7.6 7.8

1000 Hertz . . . -7.4 -7.2 -7.2 -7.5 -7.5 -7.6 -7.5 2.6

2000 Hertz -6.6 -6.7 -6.8 -6.7 -6.2 -6.8 -6.7 2.5
3000 Hertz -1 6 -1.8 -1.4 -1.5 -1.5 -1.8 -1.8 7.6

4000 Hertz . . . 1.3 1,1 1.3 1.2 1.4 1,2 1.5 10.6

6000 Hertz . .. 4.7 3.4 4.6 4,4 5.2 5.4 5.4 13.6

8000 Hertz -5 2 -4.3 -4.7 -5.6 -5.4 -5.8 -5.5 9.2

Speech I -5.8 -5.6 -5.5 -5.7 -5.7 -6.1 -6.3 8.5

Better ear

250 Hertz -10.1 -10.1 -10.0 -10.3 -10.2 -10.2 -10.0 9.2
. 500 Hertz . -8.9 -8.6 -8.8 -8.8 -8.8 -9.2 -9.3 5.4

1000 Hort/ -9.0 -8.8 -8.9 -8.9 -9.1 -9.2 -9.2 1.0

2000 Hertz -8.8 -8.8 -9.1 -8.7 -8.6 -8.9 -8.8 0.6
3000 Hertz . . . -4.5 -4.7 -4.8 -4.1 -4.7 -4.6 -4.3 4.4
4000 Het* -1 5 -1.5 -1.4 -1.6 -1.5 -1.6 -1.3 7.7

8000 Hertt ..... 0.8 -0.1 0.5 0.9 1.1 1.5 1.2 10.1

8000 Hertz -8.4 -8.2 -8.2 -8.5 -8.4 -8.6 -8.7 5.9

Speech) -7.7 -7.6 -7.6 -7.6 -7.4 -8.0 -7.8 4.0

t Average of levels et 500, 1000, and 2000 Hertz.

12 F13
Iyears years

14 15 16

years years years

Hearing levels (ANSI -1969)

10.3
7.7
2.6
1.9
6.9
9.3

11.5
8.8
6.2

10.9
8.0
2.8
2.5
7.4

10.5
12.4
9.8
6.7

9.2
5.9
1.2
0.6
4.3
7.7
9.2
6.3
4.5

10.4
7.5
2.2
1.8
6.9
9.6

12.0
9.2
5.4

11.3
8.2
2.8
2.6
7.8

10.8
13.8
10.0
6.8

9.5
5.8
1.1

0.4
4.5
7.9
9.8
6.5
4.0

17

years

9.9 10.0 9.9 10.1

7.4 7.4 7.2 6.4
2.3 2.0 1.8 1.8

2.0 2.3 1.8 2.1

6.8 6.7 6.6 6.8
9.1 9.2 9.2 9.3

12.3 12.7 13.4 12.5
9.0 9.2 8.5 8.8
6.0 6.2 5.3 5.1

10.7 11.2 11.4 11.4

7.9 7.8 7.3 7.4

2.5 2.5 2.4 2.5
2.5 3.0 2.4 2.3

7.6 7.7 7.5 7.4

10.5 10.6 10.7 10.8
13.1 14.2 14.4 14.4

9.2 9.1 8.2 8.9
6.5 6.6 6.1 6.4

9.0 9.0 9.2 9.4
5.5 5.4 5.1 4.8
1.1 0.9 0.8 0.8
0.7 0.9 0.5 0.6
4.4 4.2 4.4 4.5
7.6 7.4 7.6 7.9

10.1 10.4 1a7 10.6
6.1 5.6 5.3 5.6
4.1 4.3 3.4 3.7
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Table 18. Median hearing levels in decibels re audiometric aero 1ASA-1961 and ANSI -111It for the tight, left, and better ter of bon
12-17 years at each test frequency and estimates for speech, by ale: United States, 1994-19

Ear and tonal frequency
Total,
12-17

12

yearsears
13

years

14

years
15

years
16

years
17

years

Total,
12.17

years

Right ear Hearing levels (ASA-19511

250 Hertz -9.3 -9.5 -9.1 -9.4 -9.3 -9.3 ' -9.0 10.1
500 Hertz -7.6 -7 7 -7.4 -7.3 -7.3 -7 9 -8.4 7.8

1000 Hertz -7.8 -7.4 -7 7 -7.5 -7.9 -8.1 -8.1 2.2
2000 Hertz -7.1 -7.1 -7.7 -7.0 -6.6 -7.6 -6.6 2.2
3000 Hertz -1.4 -1.8 -1.3 -1.2 -1.6 -1.4 -1.3 7.8
4000 Hertz 0.6 0.2 0.7 0.5 0.5 0.7 1.0 9.9
6000 Hertz 4.6 2.7 3.8 4.4 4.7 6.6 6.1 13.6
8000 Hertz -4.9 -4.8 -4.9 -4.6 -4.5 -5.1 -5.4 9.5
Speech I -6.3 -6.2 -6.3 -6.1 -6.0 -6.9 -6.4 6.1

Left ear

250 Hertz -8.3 -8.7 -8.3 -8.6 -8.1 -8.3 -7.9 11.1
500 Hertz -7.2 -6.7 -7.0 -6.9 -7.3 -7.8 -7.3 8.1

1000 Hertz . . . -7.1 -6.8 -6.8 -7.2 -7.1 -7.6 -7.0 2.9
2000 Hertz -6.1 -6.1 -6.3 -6.0 -5.0 -5.9 3.1
3000 Hertz . . -0.5 -0.8 -0.4 -0.3 -0.3 -0.3 -0.6 8.9
4000 Hertz 2.3 1.9 2.0 1.9 2.3 2.5 3.1 11.6
6000 Hertz 6.3 4.7 5.7 5.7 6.6 6.9 8.4 15.0
8000 Hertz -4.3 -3.3 -3.8 -4.7 -4.5 -4.5 -5.0 10.0
Speech 1 -5.2 -5.1 -5.0 -4.8 -4.9 -5.8 -5.6 7.1

Better ear

250 Hertz -10.1 -10.4 -10.1 -10.3 -10.2 -10.1 -9.8 9.2
500 Hertz -8.7 -8.5 -8.5 -8.8 -8,6 -9.2 -9.2 5.9

1000 Hertz -8.9 -8.7 -8.6 -8.7 -9.0 -9.1 -9.1 1.1

2000 Hertz -8.5 -8.3 -8.8 -8.4 -8.2 -8.9 -8.1 0.9
3000 Hertz -3.1 -3.7 -3.5 -2.8 -3.2 -2.8 -2.9 5.9
4000 Hertz -0.8 -1.1 -0.7 -0.9 -0.9 -0.6 -0.3 8.5
6000 Hertz 1.8 0.4 1.2 1.8 1.9 2.8 3.3 11.1
8000 Hertz -8.0 -1.9 -7.7 -8.1 -7.9 -7.7 -8.5 8.4
Speech 1 -7.4 -7.5 -7.3 -7.3 -7.1 -8.0 -1.4 4.4

'Average of levels at 500, 1000. and 2000 Hertz.
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12 1
13

years years

Hearing levels (ANSI-1969)

10.0
8.0
2.8
2.3
7.6

9.6
11.9
9.3
6.6

10.7
8.3
3.2
3.1

8.5
11.3
13.7
10.8

7.0

9.0
6.4
1.3
1.1

5.6
8.3
9.8
8.9
4.8

10.4
7.7
2.3
1.9
8.0

10.2
13.0
9.7
5.8

11.2
8.8
3.2
3.1

9.0
11.4
14.9
10.5
7.8

9.4
8.2
1.4
0.7
51
8.8

10.6
6.9
4.8

9.9
1.9
2.5
2.1

1.9
9.8

13.4
9.8
8.4

10.8
8.3
2.8
3.1
9.0

11.3
13.9
9.8
7.4

8.9
6.2
1.3
0.9
5.9
8.3

10.8
8,5
4.5

10 1

7.6

2.1

2.5
7.9

9.8
14.0
9.8
8.2

11.3
8.2
2.9
3.8
9.0

11.5
15.8
10.1

7.2

9.1

5.9
1.0

1.1

5.7
8.1

11.2
6.4
4.5

10.1

7.8
1.9
1,7

1.8
10.0
15,5
9,3
8.9

11.3
7.8
2.4
2.7
9.1

11.9
15.7

9.2
8.3

9.3
8.0
0.9
0.6
6.3
8.7

12.0
8,0
3.7

10.4
8.3
1.9
2.5
7.9

10.4
14.8
9.1
5.5

11.8
1.4
3.0
2.8
8.8

12.2
17.2
9.8
8.9

9.8
4.7
0.9
1.0
5.9
9.1

12.4
5.8
4.1
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12-11 years at each tat frequency and 1101111111111for speak by age: United States, 1961-10

Ear and tonal frequency
Total,
12-17
years

12
yea.;

13
years

14
years

15
years

18
years

17
years

Total,
12.17
years

12

years
13

years
14

years
15

years
18

years
17

years

f±ittifE Hearing levels (ASA-1951) Hearing levels (ANSI-196

250 Hertz ,, , -9.3 -8.7 -8.9 I -9.4 -9.3 -9.7 -9.7 10.1 10.6 10.5 10.0 10.0 9.8 9.7

500 Hertz -7.9 -7.5 .7 s -79 -76 -8.8 -8.4 7.0 7.4 7.3 6.8 7.3 8.7 6.8
1000 Hertz .. ... -8.0 -7.5 .79 /9 -8.0 -8.3 -8.2 2.0 2.5 2.1 2.1 2.0 1.7 1.8

2000 Hertz . -7,5 -7.8 -7.7 -7.4 -7.1 -7.3 -7.8 1.8 1.5 1.7 1.8 2.1 1.9 1.7

3000 Hertz -3.3 -2.8 -3.5 -2.9 -3.1 -3.8 -3.7 5.5 3.1 5.0 5.4 5.6 5.0 5.4

4000 Hertz -0.8 -0.2 -0.4 -08 -0.8 -0.7 -1.0 8.7 9.0 8.8 8.8 8.7 8.5 8.2
8000 Hertz 1.9 1.8 1.6 2.0 2.4 2.2 1.4 11.2 11.1 11.1 11.3 11.5 11.7 10.7

8000 Hertz -6.4 -6.4 -8.4 -5.9 -8.3 -6.9 -6.8 8.4 8.4 8.7 8.3 8.6 7,7 8.5
Sper.:h1 -8.8 -6.7 -6.8 -6.8 -8.3 -7.1 -7.1 5.4 5.7 5.1 5.6 6.1 4.8 4.8

Taft ear

250 Hertz -8.2 -8.2 -8.5 -8.3 -8.1 -8.2 11.2 11.0 11.5 10.8 11.1 11.5 11.2

500 Hertz -7.8 -7.6 -"/.3 -7.5 -7.8 -8.3 -7.9 7.4 7.6 7.7 7.4 7.3 6.7 74
1000 Hertz . -7.7 -7.0 -7 8 -7.7 -7,9 -7.6 -1.9 2.3 2.4 2.4 2.3 2.1 2.4 2.1

2000 Hertz . -7.2 -7.3 -7 2 -7.4 -6.8 -7.0 -7.4 2.0 2.0 2.1 1.9 2.5 2.0 1.8
3000 Hertz -2.9 -2.9 -2.5 -2.9 -2.9 -3.5 -3.1 8.1 8.2 8.5 8.0 8.2 5.7 6.0
4000 Hertz 0.4 0.4 0.8 0.5 0.5 -0.1 (1.0 9.7 9.7 10.1 9.7 9.8 9.5 9.4
6000 ' 3.3 2.2 3.7 3.3 ' 4.0 4.2 2.9 12.4 11.3 12.8 ;2.3 12.9 13.3 12.2
8000 ;fr . -6.0 -5.2 -5.8 -6.4 -2.1 -6.9 -6.1 8.5 29 9.5 8.8 8.0 7.2 8.1

Speech -6.4 -6.0 -6.0 -6.4 -8.5 -8.4 -8.8 5.9 5.9 5.4 6.0 5.8 5.8

Bette, ear

250 Hew -10.1 -9.8 -9.9 -10.3 -10.3 -10.2 -10.1 9.2 9.5 9.5 9.0 8.9 9.1 9.2
500 Hertz -9.0 -8.7 -8.7 -9.0 -9.0 -9.3 -9.3 4.9 5.5 5.3 4.8 4.8 4.2 5.0

1000 Hertz . -9.2 -9.0 -9.2 -9.1 -9.2 -9.2 9.3 0.8 1.0 0.8 0.9 0.8 0.8 0.7

2000 Hertz -9.1 -9.4 -9.3 -8.9 -8.8 -8.9 -8.1 0.3 0.1 0.2 0.4 0.7 0.4 0.1

3000 Hertz -5.9 -5.7 -5.7 -5.5 -8.0 -6.5 -8.0 3.1 3.3 3.3 3.2 3.0 2.9 3.2

4000 Hertz -2.2 1.8 -2.0 -2.5 -2.0 -2.9 -2.4 8.8 7.2 7.1 6.8 8.8 6.4 8.5

6000 Hertz -0.1 -0.7 -0.2 0.0 0.3 0.4 -0.4 9.2 8.7 9.0 9.3 9.8 9.6 9.1

8000 Hertz -8.9 -8.5 -8.6 -8.8 -8.8 -9.5 -9.0 5.4 5.8 8.1 5.7 4.8 4.5 5.4

Speech/ -7.9 7.8 -7.9 -7.8 -7.8 -8.1 -8.2 3.8 4.2 3.4 3.6 4.0 3.2 3.3

1 Average of levels at 600, 1000, and 2000 Hertz.
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Wilt Mt at sash 1St ftannaneY a, eetionolse to spar* among whits youth, by age and sett: ohntad SIAM 1985-70

Ape and sea
260 Hertz 500 Hertz 1000 Hertz

"25 1Medianj P75 i P25 Median P7ti 1'25 I Median P75

Both sexes Decibels re audiometric zero IANS1.19091

12-11 years 5.3 9.3 13.3 0.2 5.5 10.9 -2.7 0.9 4.5

12 years 5.2 9.3 13.4 0.3 5.9 11.3 -2.6 1.1 4.8
13 years 5.7 9.6 13.6 0.4 6.0 11.1 -2.8 1.0 4.7
14 years 4.9 8.9 12.9 0.2 5.5 10.8 -2.5 1.0 4.6
15 years 5.0 9.1 13.3 0.3 5.7 10.9 -2.7 0.8 4.3
18 yews 5.5 9.3 13.1 -0.1 5.3 10.6 -2.7 0.8 4.3
17 years 5.5 9.4 13.3 -0.2 4.8 10.5 -2.8 0.8 4.3

fLys

12-17 Yaws 5.5 9.4 13.3 0.6 8.2 112 -2.5 1.1 4.8

12 years 5.0 9.1 13.2 0.5 8.2 11.4 -2.4 1.3 5.0
13 years 6.0 9.7 13.5 0.8 6.6 11.4 -2.6 1.3 5.4
14 years 5.3 9.0 12.7 0.6 6.2 11.3 -2.3 1.2 4.8

15 years 5.3 9.4 13.5 0.9 6.4 11.3 -2.3 1.0 4.5

16 years 5.7 9.4 13.1 0.6 8.3 11.1 -2.7 0.9 4.5

17 yews 5.9 9.8 13.6 0.0 5.1 10.6 -2.7 0.9 4.5

Girls

12-17 years 5.1 9.2 13.3 -0.2 4.8 10.5 -2.8 0.7 4.3

1.. yews 54 9.5 13.6 0.1 5.5 11.3 -2.8 0.9 4.6

13 years 5.3 9.6 13.8 0.0 5.2 10.8 -2.9 0.7 4.3

14 years 4.2 8.9 13.2 -0.3 4.8 10.3 -2.7 0.8 4.4

15 yews 4.2 8.9 13.1 -0.2 4.7 10.4 -2.9 0.8 4.0

18 years 52 9.2 13.1 -0.6 4.1 9.9 -2.7 0.7 4.1

17 years 5,1 9.1 13.1 -0.3 4.6 10.4 -2.8 0.8 4.1

See footnotes at end of table.
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Table 20. Medians and quartile pointsl in the distribution of hewing Irish in decibels re audiometric two ANSI.1969 for the
better ear at each test frequency and estimates for speech among white youths. by age and sex: United States, 1966-70-Con.

2000 Meru 3000 Hort/.
Age and sex L----

/125 I Median Pn "25 I Median "15 "25

8oth sexes Decibels re audiometric iero (ANSI -1969)

12-17 years

12 years
13 years

14 years
15 years
16 years
17 years

Boys

12-17 years

12 years

13 years
14 years
15 years
16 years
17 year,'

- .........

Girls

12-17 years

12 years
13 years
14 years
15 years
16 yews
17 years

Sas footnotes at end of table.

4000 Hatt

Median I Pis

-3.5 0.5 4.4 -0.9 4 0 10.2 1.5 7.5 12.5

-3.5 0.4 4.4 -1.0
-

3.9 10 2 1.5 7.5 12.5

-3.7 0.3 4.2 -0.9 3.9 10.3 1.9 7.7 12.5

-3.3 0.6 4.4 -1.0 4.1 10.2 1.4 7.3 12.4

-3.4 0.8 4.9 -0.7 4.0 10 3 1.4 7.3 12.4

-3 6 0.3 4.3 -0.8 4.1 10.3 1.2 7.4 12.8

-3 7 oA 4.5 -0.7 4.2 10 1 1.6 7.7 125

-3.3 0.8 4.9 0.0 5.5 11.3 2.6 8.4 13.3

-2.9 1.0 4.9 -0.4 5.0 11.1 2.1 8.1 13.1

-3.7 0.5 4.8 0.1 5.5 11.5 3.0 8.6 13.2

-3.1 0.8 4.7 0.0 5.6 11.2 2.4 8.2 12.9

-3.4 1.0 6.0 0.0 5.6 11.6 2.0 8.0 13.2

-3.6 0.4 4.5 0.1 5.9 11.6 2.4 8.6 13.8

-3.1 1.0 5.4 0.2 5.7 11.1 4.2 9.1 13.7

-3.7 0.1 4.0 -1.6 2.8 8.7 0.6 6.5 11.6

-4.2 -0.2 3.8 -1.5 2.9 9.0 1.0 6.9 11.8

-3.7 0.0 3.7 -1.7 2.6 8.6 0.9 6.8 11.6

-3.5 0.3 4.2 -1.8 2.8 8.8 0.6 6.4 11.7

-3.4 0.5 4.5 -1.3 2.8 8.5 0.9 6.6 11.6

-3.6 0.3 4.1 -1.6 2.7 8.6 0.3 6.0 11.6

-4.2 -0.2 3.9 -1.5 3.0 8.8 -0.1 5.9 11.1
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Table 20. Medians and quartile points' on the distribution of hearing Weis in decibels re audiometric zero (ANSI-111.91 for the
better au at each test frequency and estimate' for speech among white youths, by age and sex: United Stable, 1966-70-Con.

Age and sex
6000 Hertz 8000 Hertz Speech2

P25 Median 1 P75 Median P75 P25 Median P75

Both sexes

12-17 years

12 years
13 years
14 years

15 years
16 years
17 years

Boys

12-17 years

12 years
13 years
14 years
15 years

16 years
17 years

Girls

12-17 years

12 years
13 years
14 years
15 years

16 years
17 years ...........

5.0 I

3.5
4.3
4.5
5.4

5.7
5.6

4
5.9

4.4
5.7
OP/
d'.0
6.7
6.9

3.5

2.8
2.8
2.9
4.5
4.7
3.9

Decibels re audiometric zero (ANSI- 969)

10.3 16.2 -0.4 6.1 12.4 -0.8 3.9 9.6

9.3 14.4 -0.1 6.5 12.6 -0.4 4.3 10.1
10.1 16.3 -0.1 6.6 13.0 -0.6 3.8 9.7
10.2 16.3 -0.3 6.3 12.2 -0.6 3.9 9.7
10.5 16.4 -0.7 5.6 12.6 -OA 4.3 9.9
11.0 17.7 -0.9 5.5 12.0 -0.8 3.4 9.2
10.7 17.0 -0.4 5.9 12.1 -0.8 3.5 9.2

11,4 18.6 0.0 6.7 13.0 -0.4 4.4 10.1

10.0 16.2 0.2 7.2 13.6 -0.2 4.7 10.4
11.0 17.9 0.3 7.4 13.5 -0.2 4.6 10.4
11.1 17.9 0.3 6.8 12.6 -OA 4.3 9.9
11.3 18.3 -0.3 6.3 13.1 -0.2 4.7 10.3
12.3 19.9 -0.2 6.4 12.8 -0.6 3.9 9.7
12.8 20.3 -0.3 6.1 12.5 -as 4.1 9.8

9.2 I 14.3 -0.8 5.4 11.8 -0.8 3.4 9.1

8.6 13.4 -0.4 5.9 11.7 -0.6 3.9 9.6
9.1 14.7 -0.5 5.8 12.4 -1.0 3.1 8.7
9.2 14.6 -0.9 5.6 11.8 -0.7 3.6 9.3
9.7 14.6 -1.0 4.9 12.1 -0.6 3.9 9.5
9.8 14.8 -1.7 4.6 11.1 -1.0 3.0 8.6
9.1 13.6 -0.5 5.7 11.7 -1.1 3.0 8.6

I I75, median, and P75 are the points in the wrioution of hearing 1:./als below which 25, 50, and 75 warns of the children, re-
spectively fall.

2Averags of hearing levels ar 500, 1000, and 2'000 Hertz.

52
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Table 21. Medians and quanilo points1 in the distribution of hawing levels in decibels re audiometric zero 1ANS119691 for the better

ear at each test frequency and estimates for speech among N r_ez youths, by ap and sex: United States, 1966-70

Age and sex
250 Hertz 500 Hartz 1000 Hertz

Median25 P75 ?5 I Median 1 P75

Both sexes

12-17 yews

12 years
13 years

14 veers
15 years
16 years
17 years

Boys

12-17 years

12 years

13 years
14 yews
15 yews
16 years
17 years

Girls

12-17 years

12 year
13 years
14 years
15 years
16 yews
17 years

See footnotes at end of table.

P25

Decibels re audiometric zero 1ANS1.19691

IMedian 7

3.1 8.6 13.2 0.2 4.8 10.8 -2.4 1.5 5.8

5.0 9.0 13.1 0.7 6.5 11.5 -2.6 1.5 6.6

1.6 7.8 13.1 -0.4 4.4 10.7 -22 1.9 7.3

4.5 9.0 13.2 -0.1 5.3 112 -2.4 1.5 6.1

1.7 7.9 13.0 -0.8 3.6 10.3 -2.3 1.7 6.9

3.2 8.9 13.8 -0.3 4.5 10.6 -2.3 1.1 4.5

3.8 8.8 13.2 -0.3 4.5 10.2 -2.4 1.0 4.4

2.2 8.0 12.8 -0.6 4.1 102 -2.4 1.3 5.0

4.3 8.6 12.4 1.4 7.1 11.8 -2.5 1.3 5.0

0.2 6.5 12.2 -0.8 3.5 9.5 -2.3 1.7 6.8

4.3 8.7 12.7 0.1 5.7 11.3 -22 1.7 6.4

0.6 7.0 12.1 -1.4 2.4 8.3 -2.7 1.4 6.0

3.5 9.0 13.9 -0.6 4.1 10.0 -2.3 1.0 4.3

2.0 7.8 12.5 -1.4 2.4 7.7 -2.4 0.9 4.2

a'
4.2 9.2 13.8 0.2 5.6 11.4 -2.3 1.6 6.4

5.3 9.8 13.9 0.1 5.7 112 -2.7 1.9 7.8

3.4 9.0 13.9 0.1 5.4 11.7 -2.1 2.1 7.8

4.7 9.4 13.8 -0.3 5.0 11.0 -2.5 1.4 5.7

3.1 8.9 13.9 0.1 5.2 11.7 -2.0 2.1 7.9

3.0 8.7 13.7 -0.1 4.8 11.1 -2.3 1.2 4.7

5.5 9.6 13.8 1.5 7.0 11.5 4.4 1.1 4.6

60
53

It.



Table 21. Medians and quartile porrots1 on the distribution of hearing levels in decibels re audiometric zero (ANSI.1969 ) for the better
ear at each tan frequency and estimates for speech among Negro youths, by age and sex: United States, 1966-70-Con.

Aye and sex
2000 Hertz 3000 Hertz 4000 Hertz

25 Median P75 P25 I Median P75 P25 I Median P75

Both sexes

12-17 years

12 years
13 years
14 years
15 year
16 years
17 years

Boys

12-17 years

12 years
13 year
14 years
15 years
16 yet. s
17 years

Girls

12-17 years

12 years
13 years
14 years
15 years
16 years
17 years

Smt footnotes at end of table,

54

Decibels re audiometric zero (ANSI.1969)

-2.8 1.6 6.9 1.0 6.9 12.1 3.8 8.9 13.4

-2.6 1.5 6.3 1.5 7A 12.3 4.1 9.0 13.4

-3.5 1.8 8.0 1.7 7.8 12.6 3.4 8.8 13.5
-3.1 1.4 6.9 0.9 C.8 12.1 3.9 9.0 13.5
-2.4 1.9 7.6 0.2 6.0 12.2 2.1 8.3 13.5
-2.7 1.5 6.7 0.7 6.5 11.4 4.0 8.8 13.0
-2.4 1.4 5.4 0.9 6.8 11.6 5.3 9.3 13.4

-2.6 1.6 6.9 1.9I 7.7 12.3 4.3 9.0 13.4

-2.7 1.3 5.5 3.1 8.3 12.6 4.7 9.0 13.2
-3.5 1.8 8.0 0.8 7.4 12.8 3.6 8.9 13.5
-2.2 1.9 7.5 1.7 7.5 12.3 4.5 9.0 13.3
-5.2 1.7 7.7 0.6 6.4 11.8 2.2 8.6 14.2
-2.4 2.0 7.6 3.5 8.4 12.4 5.4 9.4 13.4
-2.2 1.7 4.6 2.4 7.6 11.7 5.2 9.1 13.1

-2.9 1.5 6.9 0.2 6.0 11.8 3.3 8.7 13.3

-2.5 1.7 7.0 0.2 6.2 12.0 3.6 8.9 13.8
-3.5 1.8 8.0 2.6 8.1 12.5 3.3 8.7 13.4
-4.1 0.8 6.3 0.3 6.0 11.9 3.4 9.0 13.8
-1.8 2.1 7.4 -0.1 5.6 12.7 1.9 7.9 12.8
-2.9 1.1 5.5 -0.8 4.0 10.0 2.4 8.1 12.5
-2.6 1.6 6.7 -0.1 5.2 11.4 5.4 9.5 13.8
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Table 21. Medians end quartile points' in the distribution of hearing levels in decibels re audiometric zero (ANSI-1989 ) for the better

ear at each test frequency end estimates for speech among lY o youths, by sib end sex: United Stalk 196840-Con.

Age and sex

6000 hertz 8000 Hertz

P25

Both sexes

12-17 years

12 years
13 years
14 veers
15 years
18 years
17 years

Boys

12-17 years

3.4

[Median I

3.0
1.5
4.1
3.6
3.8
5.2

4.0

9.2 1

9.0
7.8
9.4
9.9
9.2

10.0

9.3

P75 P25 I Median 1 p75 P25

Decibels re audiometric zero (ANSI.1969)

12 yews 2.7
13 yaws 1.1

14 years 4.4
15 years 5.5
18 yeses 5.0
17 yaws 6.3

.
Girls IF V

1 .
12-17 years 2.8

12 years
13 years
14 years
15 yews
18 years
17 yeas

8.4
7.3
92

10.6
10.1
10.5

9.0

3.3
2.1
3.8
1.9
3.0
3.1

9.8
8.3
9.6
8.9
8.5
9.3

14.3 -0.7 5.0 11.8

14.0 -0.7 5.3 11.4

13.6 0.0 8.1 11.9
14.2 -0.7 52 11.7
18.3 -0.7 5.7 12.5
14.0 -1.2 3.7 10.5
14.7 -1.1 4.3 11.2

14.2 -0.9 4.6 111

12.9 -0.4 5.1 11.5
13.7 -1.0 4.3 11.8
13.0 -0.8 4.6 11.2
18.4 -1.1 6.7 13.4
15.3 -1.5 3.3 9.9
14.7 -1.0 4.5 1t3

...
14.4 -0.5 5.5 11.6

15.9 -1.: 5.5 11.3
13.6 1.4 7.4 12.2
141 -0.7 5.8 12.1
16.1 -0.4 4.7 11.5
13.0 -1.0 4.2 11.0
14.7 -1.2 4.2 11.0

-0.1 J

0.3
0.0
0.0

-0.4
-0.8
0.0

-0.4

0.0
-0.8
0.8

-0.8
-1.0
-0.7

t
0.2

0.8
0.7

-0.7
0.0

-0.1
0.8

Spmch2

Median I P7

4.8 10.5

5.8 10.8
5.1 10.8
5.0 10.7
4.3 10.2
3.9 10.0
4.9 10.3

4.3 10.1

5.2 10.6
4.0 9.8
6.5 11.8
3.7 9.3
3.1 9.3
3.6 9.3

5.4 10.8

8.3 11.0
6.3 11.6
3.8 9.8
5.1 11.0
4.8 10.4
6.3 11.0

I P25, median, and P75 are the points in the distribution of hearing howls below whkh 25, SO. end 75 percent of the children, re*
sessetivaly fall.

2Avarage of hearing levels at 500, 1000, and 2000 Herts.
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Table 22. Moen hearing Weis re audionwtHe zero IANS1.191116 at each test frequency and estimates for speech in the better ear anion,
youths by region, age, and sex: United States, 1966.70

Age dtld Se*
250 Hertz 500 Hertz 1000 Hertz

Northeast Midwest South

Both sexes

12-17 years. 8.0

12 years
13 years
14 years

15 years
16 years
17 years

7.8
76
7.8
8.4
8.0
8.2

West Northeast Midwest I South I West Northeast

Decibels re audiometric zero (ANSI1969)

10.0 8.8 9.4 5.7

9.6
11.2
9.2

10.1

9.6
10.4

10.6
9.1
8.2
7.8

9.2
9.4
9.6
9.3

8.6 9.6
8.9 9.7

Boys-
12-17 years. 8.0 10.0 8.6

12 years . . 8.0 9.3 . 10.2
13 years . . . 7.4 11.2 8.5
14 years . . . 8.0 9.2 8.0
15 years . . . 9.0 9.9 7.2
16 years 8.2 9.5 9.2
17 years . . . 8.0 11.0 8.8

9.4

5.8
5.2
5.9
6.4
5.4
5.5

6.2

8.8
9.4
9.6
9.4
9.6

10.1

Girls

12-17 years. 7.9 10.0 9.1 9.4

12 years

13 years
14 years

15 years

16 years
17 years

56

6.9
5.7
6.2
7.0
5.8
5.6

a

5.2

. . . 7.7
. . 8.0

7.6
7.8
7.9
8.4

9.8
11.2
9.2

10.4

10.9
9.8
8.5
8.6

9.8 7.8
10.0 9.0

9.6
9.4
9.6
9.2
9.8
9.2

4.6
4.8
5.4
5.7
5.2
5.4

WI

Midwest South West

5.6 1 6.9 5.6 1.6 1.0 2.1 1.8

5.7 8.2 6.1 1.6 1.4 2.8 2.0
6.6 7.9 5.0 1.4 1.8 2.6 1.2
5.4 6.4 5.8 2.0 0.6 2.0 2.0
5.7 6.4 5.4 1.8 1.2 1.8 1.2
5.1 6.0 5.6 1.4 0.8 1.6 2.0
4.8 6.4 5.1 1.0 0.4 1.8 2.0

5.8 6.8 5.8 2.1 1.3 2.0 2.1

5.8 7.8 6.0 2.6 2.2 2.4 1.9
6.6 7.5 5.4 2.1 2.0 2.4 1.8
5.9 6.6 6.4 2.4 0.8 2.1 2.2
5.9 6.0 6.0 2.1 0.9 1.7 2.2
5.4 6.4 5.6 1.6 1.0 2.0 2.1
5.2 6.3 5.2 1.5 0.8 1.6 2.6

V ,
5.3 7.0 5.3 1.0 J.8 2.2 1.4

5.6 8.6 6.3 0.6 0.8 3.2 2.2
6.5 8.3 4.8 0.6 1.6 2.6 0.7
4.9 6.2 5.2 1.4 0.2 1.9 1.8
5.5 6.6 5.0 1.4 1.6 2.0 0.2
4.8 5.6 5.4 1.2 0.7 1.2 2.0
4.6 6.6 5.1 0.6 0.1 2.0 1.2



Tab 22. Mien hearing levels is axiomatic zero (ANS111069) at each test frequency and estimates for mooch in the better ear among
youths by region, age, and sex: United States, 1966-70-Con.0101

Age and se

Bete ware

12-17 years

12 years

13 ycias
14 years
15 years

18 years
17 years

Boys

x

2000 Hertz

Northeast iMidwest 1 South TWest

0 9 1

1 2 04
0 2 1 1,2

0.8 06
1.6 i

12
02 I 09
1.2 0.8

08

12.17 years . 1 4

12 years . . . 2.2
13 years . 1.0
14 years . . . 1.4
15 years . . 2.6
16 years . . . 0.1

17 years . . . ' 1.2

Geri

12-17 years. 0.3 1

12 years !. 0.4 -11

13 years . . -0.7
14 years . . 0.1
15 years 0.7
16 years 0.3
17 years 1.2

12

1.6
1.2

1.2
1.2
1.1

1.6

0.4

-0.3
0.9

-0.1
1.4
0.8
0.0

3000 Hertz 4000 Hartz

Northeast Midwest South West Northeast Midwest South West

°scalds re audiometric zero (ANSI -1969)

14 r 1.2 1 5.2 4.4 7.2 46 6.4 . 7.9 8.9 8.6

1 8 1.0 5.2 4.0 7.3 5.0 6.5 7.6 9.2 8.6
2.4 0.6 5.2 5.0 8.1 4.2 6.8 8.9 9.3 8.2
1.6 1.5 5.4 4.6 7.1 4.0 6.1 7.8 8.5 8.2

1.4 0.8 5.4 4.8 7.4 4.6 5.6 8.0 9.3 8.6
1.0 1.8 5.0 4.0 7.2 5.0 6.8 7.2 8.8 8.9
0.5 1.4 4.8 4.3 6.2 5.2 6.9 7.6 8.4 9.3

41r

1.8 1.6 6.3 5.6 8.4 6.0 7.2 8.8 10.4 10.3

2.6 1.4 6.3 5.4 8.1 5.8 7.6 8.2 10.2 9.8
2.8 1.2 6.2 5.8 9.4 5.9 7.3 8.9 11.0 10.4

1.1 2.0 6.6 5.6 7.4 6.0 7.0 8.6 8.4 10.0
1.2 1.6 6.8 5.6 8.6 6.0 5.6 8.8 11.6 10.2

1.2 2.0 6.7 5.2 9.0 6.2 8.2 8.2 10.0 10.4

1.8 1.5 4.9 5.9 7.6 6.1 7.2 10.0 10.8 11.0

I

1.2 0.8 4.0 3.3 6.0 3.2 5.6 7.0 7.4 6.9

1 1.2 0.5 4.0 2.6 6.4 4.2 5.4 7.0 8.2 7.3
2.0 0.0 4.0 4.2 6.8 2.4 6.2 9.0 7.6 6.0
2.1 1.0 4.0 3.6 6.8 1.9 5.1 7.1 8.6 6.4
1.4 02 4.1 3.8 6.4 3.2 5.4

77.02

7.0

0.8 1.7 3.4 2.8 5.2 3.9 5.4 67.22

-1.0 1.2 4.8 2.9 4.6 4.0 6.6 5.4 5.8 7.2
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Table 22. Mean hearing levels re audionsetne zero 1ANSI1969) al each test frequency and estimates for speech in the better ear among
youths by !pion, age, and sex: United States, 1966-70-Con.

1

Age and sex

Northeast

8oth sexe-s-t

6000 Hertz 8000 Hertz

Midwest I South I

1

West I Northeast Midwest uth I West
ll 1

Decibels re audiometric zero (ANS119691

12-17 years. 8.8 11.2 12.4 12.1 5.6 7 1

12 years . 8.2 p 9.8 11.6 11.6 6.1 7.0
13 years . 8.5 11.0 124 11.8 6.2 7.5
14 years . 8.4 10.8 12.0 12.3 5.4 1.0
15 years 8.6 12.0 12.7 11.6 5.2 7.8
16 years . 9.6 11.8 13.4 13.6 5.0 6.2
17 years 9.8 11.7 12.2 11.8 5.0 7.1

Boys *4
12-17 years 10.1 12.5 I 14.2 13.5 6.4 7.6

12 years . .
r

9.3 11.0 12.5 12.6 7.8 7.2
13 years 9.4 11.8 14.1 13.2 6.7 72
14 years . 9.4 12.2 12.7 13.8 6.0
15 years . . 9.8 12.4 14.6 13.2 8,2 7.9
16 years . . 11.3 13.8 15.4 14.7 6.1 7.8
17 years . . 11.6 14.2 15.9 13.6 5.5 7.8

Girls

12-17 years . L- 7.4 9.8 l 10.5 10.6 4.6 646

12 years 6.6 8,6 108 10.4 4.4 6.8
13 years 7.6 10.2 10.6 10.4 5.6 7.8
14 years 7.3 9.3 11.3 10.7 4.6 6.4
15 years 7.4 11.6 10.8 10.0 4.4 76
16 years 7.9 9.6 10.8 12.6 4.0 4.7
17 years 8.2 9.5 8.4 9.4 4.4 6.6

'Average hearing hovels at 500. 1000, and 2000 Hertz.

1
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8.7 I

9.0 I

9.6 1
8.0
8.9
8.3
8.4

9.6

10.2
11.4
8.1
9.5
9.0
9.8

7.7

7.8
7.7
8.0
8.3
7.4
7.1

Northeast

Speech 1

Midwest South West

5.5 4.9 4.7 5.7 I 5.0

6.2 5.2 4.6 6.6 5.4
5.6 4.4 5.4 6.4 4.5
5.5 5.2 4,4 5.6 5.4
5.2 5.3 5.0 5.4 4.8
5.4 4.4 4.4 5.0 5.2
4.9 5.0 4.2 5.2 5.0

6.3 5.4 4.9 5.8 5.4

6.3 6.2 5.0 6.8 5.4
6.9 5.0 5.6 6.3 4.8
5.6 5.7 4.9 5.4 5.7
6.8 6.0 4.8 5.2 5.5
6.6 4.4 4,6 5.5 5.4
5.6 5.2 4.6 5.6 5.2

4.6 4.4 4.4 5.6 4.7

6.2 4.2 4,2 6.4 5.2
4.4 3.7 5.2 3.6 4.2
5.4 4.4 4.0 5.7 5.0
3.6 4.6 5.2 5.6 4.0
42 4.4 4,2 4.4 5.0
4 2 4.8 3,8 4.6 4.8



1
Table 23. Medians and quartile points' in the datribution of hearing levels in decibels reaudiometric zero (ANS1.1989) for the better

ear at each test frequency and animates for speech among youths in the Northeast, by age and sex: United States, 1968-70

Age and sex

250 Hertz 500 Hertz 1000 Hertz

P25 Median 1 P75 P25 Median P75 25 Median P75

Both sexes Decibels re audiometric zero (ANSI.1969)

12-17 years 2.9 8.2 12.5 0.0 5.3 10.7 1 -2.6 I 1.0 4.5

12 years 2.2 7.9 12.4 -0.1 5.3 10.8 -2.7 1.0 4 6

13 years 3.4 82 12.2 -0 4 4.4 10.0 -2.6 0.9 4.4

14 years 2.5 7.9 12.3 0.2 5.4 10.9 -2.1 1.4 4.8

15 years 2.5 8.1 12.7 07 6.3 11.2 -2.8 1.0 4.7

16 years 3.6 8.4 12.4 00 5.3 10.6 -2.6 0.9 4.4

17 years 3.4 8.6 13.0 -0.1 5.0 10.5 -2.9 0.6 4.0

Boys

12-17 years . 3.4 8.3 12.4 0.7 6.3 11.1 -2.4 1.4 5.4

12 years ........ 2.8 8.1 12.2 0.8 6.6 11.7 -2.3 1.5 6.0

13 years . . ........ 3.0 8.0 12.0 0.3 5.8 10.6 -2.4 1.5 6.0

14 years 2.8 7.9 11.9 0.8 6.4 11.2 -1.8 2.0 6.8

15 years 5.1 9.2 13.2 1.1 6.7 11.4 -2.7 1.1 4.9

16 years 4.4 8.7 12.6 0.8 6.7 11.0 -2.6 1.0 4.6

17 years 3.2 8.4 12.7 0.1 5.3 10.5 -3.0 0.8 4.6

Gels

12-17 years 2.4 8.0 12.5 -0.5 4.2 10.1 -2.8 0.6 3.9

12 years 1.6 7.6 12.5 -0.8 4.0 9.8 -3.1 0.4 3.9

13 years 4.0 8.5 12.4 -1.0 3.2 9.0 -2.8 0.4 3.6

14 years 2.2 7.9 12.7 -0.5 4.3 10.4 -2.4 0.8 3.9

15 years 0.9 6.8 12.1 0.3 5.8 11.0 -2.9 0.8 4.5

16 years 2.9 8.1 12.2 -0.6 3.9 10.0 -2.6 0.8 4.2

17 years 3.6 8.8 13.3 -0.3 4.8 10.4 -2.8 0.4 3.5

See footnotes at end of table.
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1Table 23. Medians and quartile porno in the distribution of hearing levels in decibels re audiometric zero (ANSI-1969) for the Woof
ear at each test frequency and estimates for speech amour youths in the Northeast, by age and sex:- United States, 1966-70--Con.

Aye and sex
1

3000 Hew

P7t, Median 1'75 P25 I Median I P75 I P25i Median [ P75
}-----

2000 Hertz

- ---

Both sexes i Decibels re audiometric raw (ANSI-1969)

1?-17 years .

12 years

13 years
14 years
15 years
16 years
17 years

12-11 years

12 ynar;
13 years
14 years

15 years
16 years
17 years

17- 17 years

12 years

13 years
14 years
15 year

16 years
17 years

60

Boys

I . . . .........

'.0..loomotes at end of table.

4000 Heft:

-3.2 0.6 4.5 -0.5 4.5 10.5 0.5 6.3 11.5

-3 0 0.8 4.6 -0.3 4.9 10.6 0.0 5.6 11.4
-3.6 0.1 3 9 -0.5 4.8 10.7 0.9 6.9 11.8
-3 4 0.5 4.3 -0.7 4.4 10.6 0.5 6.1 11.3
-2.8 1.4 6.1 -0.2 4.7 10.6 0 2 5.6 10.8
-3 5 0.2 3.9 -0.8 3.9 10.2 0.6 6 S 11.6
-30 0.9 4.9 -0.8 4.4 10.2 1.2 7.1 12.0

-2.9 1.0 5 0 0.3 5.9 11.3 1.2 7 0 12.0

-2.3 1 5 5.8 0.3 6.2 11.4 0.4 6.4 12.3
-3 4 0 6 4.6 0.2 5 8 11.3 1.7 7.6 12.3
.2.8 09 4.6 0.1 5.5 11.3 1.6 7.3 11.9
-2.5 2.2 8.3 1.2 6.9 11.8 0.2 5,4 10.7
-35 0,1 I 3.7 08 9,0 11.7 1.1 7.6 12.3
-3 0 1.1 5.6 -0.9 4 3 10.2 2.0 7.7 12.3

-3.6 0.2 4.0 -1.8 3 4 1E4 OD 5.5 10.9-_---
9.6 -0.3-3.7 0.1 3,9 -0.9 3 8 4.9 10.5

-3.8 -0.3 3.2 -I 1 J 9 9.9 0,3 0.1 11.3
-4,1 -0.1 3.9 -1.7 3.3 9.6 0.4 4.4 10.5
-3.0 0.7 4.4 -1.1 3.0 8.9 0.3 5.8 10.8
-3.6 0.2 4.0 -1.8 2.1 7.5 -0.1 5.2 10.8
-3.0 0.7 4.5 -0 7 4.5 10.1 0.5 6.5 11.7



Table 23. Medians and quartile points' in the distribution of hearing levels in decibels re audiometric zero (ANSI.19691 for the better
ear at each test frequency and estimates for speech among youths in the Northeast, by age and sex: United States, 1966-70-Con.

Age and sex

Both sexes

6000 Hertz 8000 Hertz

12-17 years

12 years
13 years
14 years
15 years
16 years
17 years

........

Boys

12-17 years

12 years
13 years
14 years
15 years
16 years
17 years

Girls

12-17 years

12 years
13 years
14 years
15 years
16 years
17 years

1.9

0.6
1.0
2.2
2.7
2.2
4.6

3.2

1.5

1.6
3.1

4.7
4.8
5.9

0,9

-0.1
0.5
1.2
1.4
0.7
2.8

Median P25 P25 [Median P75

Speech2

P25 Median P75

Deciheis re audiometric zero (ANSI.19691

8.2 13.6 -1.2 4.6 11.1 -0.5 4.1 9.8

6.8 12.7 -1.2 4.5 11.5 -0.1 4.8 10.2

7,4 13.6 -0.9 5.6 12.0 -0.8 3.5 9.1

8.3 13.3 -0.7 5.3 11.0 -0.4 4.3 9.9
8.7 13.7 -1.4 4.0 10.8 -0.2 4.7 10.3

8.7 14.2 -1.8 3.4 10.5 -0.9 3.4 9.0

9.4 13.9 -0.8 4.8 10.7 -0.4 4.3 9.8

9 2 14.5 -0,7 5.3 11.7 0.0 5.2 10.4

7,9 13.5 -0.5 6.1 13.3 0.5 6.0 10.9

8.1 14.4 -1.0 5.2 11.9 -0.1 4.8 10.2

8.8 13.8 0.2 6.5 11.6 0.1 5.3 10.5

9.8 14.7 -1.0 4.8 11.4 0.5 6.0 11.0

10.2 16.8 -1.1 3.9 11.1 -0.6 4.2 9.6
10.7 16.0 -0.6 4.6 10.6 -0.2 4.8 10.1

7 2 12.6 -1.6 4.0 10.5 -0.9 3.3 8.9

5.6 11.9 -1.8 3.3 9.7 -0.6 3.8 9.4

6.6 12.8 -0.7 6.0 12.1 -1,3 2.4 7.5

7.6 12.7 -1.6 3.8 10.2 -0.8 3.4 9.0
7.5 12.7 -1.9 3.2 10.2 -0.8 3.5 9.3
7.3 12.8 -2.6 2.9 10.0 -1.1 2.9 8.2

8.2 12.6 -1.1 5.1 10.8 -0.7 3.8 9.4

1P25, median, and P75 the points in the dist ibution of hearing levels below which 25, 50, and 75 percent of the children. re-
spectively fall.

2Average of hearing !oven at 500, 1000, and 2000 Hertz.
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Table 24. Medians and quartile pans' in the distribution of hearing levels in decibels re audiometric tiro (ANSI 1N9) for the better
ear at each teat frequency and estimates for speech among youths in the Midwest, by age and sex: United Slates, 1968.10

Age and sex

Both sexes

12-17 years

12 years
13 years
14 years
15 years
16 years
1 7-years

Boys

12-17 years

12 years
13 years
14 years
15 years
16 years
17 years

Girls

12-17 years

250 Hertz 500 Hertz I 1000 Hertz

1'25 Median I 1175 P25 Median P25 P25 Median j P.75

Decibels re audiometric ze o (ANSI1969)

6.1 9.9 13.8 -0.1

5.6 9.6 13.7 0.0
6.9 10.7 14.6 0.6
5.5 9.4 13.3 -02
6.0 10.0 14.0 0.0
6.0 9.7 13.3 -0.6
6.4 10.2 14.1 -0.5

6.2 10.0 13.8 0.1

5.5 9.4 13.3 0.2
7.5 11.1 14.6 0.7
5.8 9.5 13.1 -0.1
6.0 9.8 13.7 0.3
5.8 9.5 13.3 -0.2
6.8 10.7 14.7 -0.2

5.9 9.9 13.8 -0.3

12 years 5.7 9.9 14.0 -0.1
13 years 6.3 10.4 14.5 0.5
14 years 5.0 9.2 13.5 -0.2
15 years 6.1 10.2 14.3 -0.3
16 years 6.3 9.8 13.3 -1.0
17 years 6.1 9.8 13.5 -0.6

See footnotes at end of table.
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69

4.9 10.0 -2.9 0.6 4.2

5.2 10.8 -3.1 0.7 4.4
6.3 11.4 -2.9 1.1 5.2
4.7 10.4 -3.0 0.4 3.8
5.2 10.5 -2.9 0.7 4.4
4.0 9.8 -2.8 0.5 3.6
4.1 9.9 -3.0 0.5 3.9

5.4 10.8 -2.8 0.8 4.3

5.5 11.0 -2.4 1.3 5.1
6.5 11.6 -2.8 1,2 5.5
4.8 10.7 -3.0 0.5 3.9
5.6 10.7 -2.9 0.6 4.1
4.7 10.4 -2.9 G 5 3.9
4.6 10.2 -2.6 G.7 3.9

4.5 10.2 -3.1 0.5 4.1

4.9 10.6 -3.7 0.0 3.8
6.1 11.2 -3.0 1.0 5.0
4.6 10.0 -3.0 0.4 3.8
4.6 10.3 -2.9 0.9 4.8
3.2 9.1 -2.8 0.5 3.8
3.8 9.8 -3.3 0.3 3.9



Table 24. Medians and quartile points' in the distribution of hearing levels in decibels re audiometric zero IANSI1989 for the better
ear at each tot frequency and mimeos for speech among youths in the Midwest, by age and sex: United States, 1966-70-Con.

-..--

Age and sex

2000 Hertz

P2 -51-Modiani P75

Decibels

3000 Hertz I

P75 P25 1

4000 Hertz

P 25 j
re audiometric

Median J Median P75

Both sexs. ze o (ANSI.1969)

12-17 years -3.5 0.5 4,4 -1.0 3.6 9.8 2.1 7.9 12.5

12 years -3.5 0.4 4.4 -1.5 2.9 9.0 1.8 7.6 12.2

13 year -3.8 0.3 4.5 -0.7 4.4 10.4 3.8 8.7 12.9

14 yews -3.6 0.3 4.2 -0.9 3.9 9.8 2.4 8.1 12.7

15 years -3.3 0.8 5.0 -1.0 3.3 9.8 2.2 7.9 12.5

16 years -3.4 0.5 4.4 -1.1 3.8 9.9 0.9 7.0 12.5

.17 years .3 0.5 4.3 -0.9 3.7 9.5 2.0 7.7 12.2

Boys

12-17 years -3.4 0.8 5.1 -0.2 5.1 10.9 2.7 8.4 13.1

12 years -3.1 0.9 4.9 -0.8 4.1 10.3 1.8 7.7 12.6

13 years -3.9 0.7 5.8 0.2 6.0 11.e; 3.4 8.7 13.2

14 years -3.4 0.6 4.7 -0,4 5.1 -.0." 2.3 8.1 13.0

15 years -3.7 0.7 5.2 -0.4 4.6 11.2 1.9 7.9 13.1

16 years -3.5 0.8 5.0 -CI 5.3 10.8 2.6 8.5 13.5

17 years -2.8 1.2 5.8 5.44 5.8 10.9 5.1 9.3 13.5

Girls

12-17 yea, . -3.6 0.2 3.9 -1.7 2.5 8.2 1.6 7.4 11.9

.. *

12 years -4.0 -0.1 3.8 -2.1 2.0 7.3 1.9 7.5 11.9

13 years -3.8 0.0 3.8 -1.4 3.2 9.2 4.2 8.7 12.8

14 years -3.7 0.0 3.6 -1.4 2,9 8.6 2.6 8.0 12.4

15 years -2.9 1.0 4.9 -1.5 2.2 7.3 2.6 7.9 12.0

16 yews -3.4 0.3 3.9 -2.0 2.5 8.6 -0.3 5.3 11.2

17 years 4.8 -0.1 3.6 -1.7 2.3 7.6 0.3 6.2 10.8

See footnotes at end of table.
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Table 24. Medians and quartile pointst in the distribution of hearing levels in decibels re audiometric zero (ANSI.1969) for the boor
ear at each tot frequency and estimates for speech amnng youths in the Midwest, by age and sex: United States, 1908-70-Con.

--,--
8000 Hertz

P25 iMedian I P75 P25 I Median

Aye and sex

Both sexes

12-17 years . . . .

12 years
13 years
14 years
15 years
16 years
17 years

Boys

12-17 years

12 years
13 years
14 years
15 years
16 *rears

17 years

12-17 years

Girls

12 years
13 years

14 years
15 years
16 years

17 years

6000 Hertz

P25 I Mecaril P75

Speech

Decibels re audiometric zero IANS1.1969)

P75

5.3 10.2 15.2 0.0 6.5 12.6 -0.8 3.3 9.1

3.7 9.1 13.8 -0.6 5.9 12.4 -0.9 3.3 9.0
5.4 10.4 15.8 0.6 7.3 13.4 -0.5 4.2 10.2
4.8 10.0 15.2 0.3 7.0 12.6 -1.0 3.0 8.6
6.1 10.8 16.2 0.0 6.5 13.0 -0.6 4.0 9.7
5.5 10.2 14.8 -0.7 5.9 11.9 -1.2 2.7 8.2
5.5 10.8 17.2 0.3 6.5 12.3 -1.0 3.0 8.5

6.0 11.0 17.1 0.0 6.6 12.9 -0.8 3.5 9.4

5.0 9.8 14.6 -1.0 5.3 12.7 -C.9 3.1 8.9
6.3 11.0 16.5 0.3 7.0 13.0 -0.2 4.8 10.7
6.2 11.0 16.8 0.8 7.2 12.6 -0.8 3.4 9.3
5.9 10.7 16.4 0.0 6.8 13.2 -0.7 3.7 9.5
6.2 11.3 18.2 0.0 6.8 13.0 -1.1 2.8 8.6
6.0 12.7 20.3 0.0 5.8 12.4 -0.8 3,5 9.0

4.3 9.4 14.2 0.0 6.5 12.4 -0.9 3.2 8.8

2.7 8.4 13.1 -0.2 6.4 12.2 -0.8 3.4 9.0
3.9 9.7 :.1 0.9 7.5 13.8 -0.6 3.7 9.7
2.6 8.8 .4' 2 -0.3 6.8 12.6 -1.2 2.7 8.0
6.3 10.9 .2. I 0.1 6.2 12.7 -C 3 4.3 10.0
4.7 9.2 13.5 -1.3 5.1 10.9 -1.2 2.6 7.9
5.2 9.7 14.3 0.7 6.9 12.3 -1.2 2.7 7.9

1P25, median, and P75 are the points in the distribution of hearing loveis below which 25, 50, and 75 percent of the children, re-
spectively fall.

2Average of hearing levels at 500, 1000, and 2000 Hertz.
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Table 25. Medians and quartile poinel in the dotribution of hearing levels in decibels re audiometric zero (ANSI.1969) for the better

ear at each salt frequency and estimates for speech among youths in the South, by age and sex: United States, 196670

Age and sex

Both sexes

_ _ ___ _ __

r250 Hertz

N
I

P25 tlyiediad P75

1

12-17 years

12 years
13 years
14 years
15 years
16 years
17 years

Boys

11.17 years

12 years
13 years
14 years
15 years
16 years
17 years

Girls

12-17 years

12 years
13 years
14 years
15 years
16 years
17 years

See footnotes at and of table.

500 Hertz

P251 Median

1000 Hertz

"75 I P25 Median 1 P75

Decibels re audiometric zero (ANSI.1969)

3.8 8.9 13.4 0.9 6.7 11.8 -2.4 1.3 5.2

6.1 10,2 14.4 2.5 8.2 12.9 -2.1 1.9 7.1

3.1 9.0 14.1 1.9 7.7 12.6 -2.2 1.7 6.7

3.4 8.6 13.0 0.7 6.6 11.7 -2.4 1,5 6.0

1.8 7,8 12.8 0.1 5,4 11.3 -2.4 1.1 4.5

3.7 8.9 13.3 0.1 5.6 10.8 -2.6 0.9 4.5

4.8 8.9 12.8 0.6 6.3 11.4 -2.5 1.0 4.6

4,0 8.9 13.3 0.8 6.7 11.8 -2.5 1.2 4.9

5.9 10.0 14.2 2.6 8.1 12.6 -2.3 1.5 6.0

2.8 8.6 13.2 1.7 7.5 12.2 -2.3 1.6 6.2

3.7 8.5 12.6 0.8 6.7 17.1 -2.3 1.4 5.3

1.1 7.5 12.8 0.1 5.4 11.3 -2.4 1.0 4.4

5.0 9.4 13.8 0.0 5.9 11.1 -2.8 1.0 4.7

5.3 9.2 13.0 C.3 5.9 11.3 -2.8 0.9 4.8

3.7 9.0 13.6 0.9 6.7 11.9 -2.2 1.5 5.6

6.4 10.5 14.6 2.3 8.2 13.3 -1.8 2.4 8.1

3.4 9.7 15.6 2.0 8.0 13.1 -2.0 1.9 7.0

3.1 8.8 13.6 0,7 6.6 11.4 -2.5 1,6 6.5

2.5 8.1 12.8 0.1 5.3 11.4 -2.4 1.1 4.6

2.4 8.2 12.8 0.1 5.4 10.5 -2.5 0.9 4.2

3.8 8.6 12.6 0.9 6.6 11.5 -2.2 1.2 4.6
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Table 25. Medians and quartile points.' in the distribution of healing frogs in decibels re audiometric zero (ANSI.1969) for the better
ear at each test frequency and estimates for speech among youths in the South, by age and sex: United States, 195670-Con.

2000 Hertz
Age

3000 Hertz 4000 Hertz
and sex

P25 Median P75 P25 Median P75 P25 1 Median P75

Both sexes Decibels re audiometric zero (ANS1.1969)

12-17 years

12 years
13 years

14 years
15 years

16 years
17 years

Boys

12-17 years

12 years
13 years
14 years
15 years
16 years
17 years 1! .?..;

c 1.

Girls

12-17 years

12 years
13 years
14 years
15 years
16 years
17 years

Sae footnotes at end of table.

66

-3.7 0.7 5.0 0.5 6.5 12.0 2.2 8.3 13.3

-3.3 0.8 4.9 1.2 7.2 12.3 4.7 9.3 13.7
-3.2 1.2 6.7 0.6 6.7 12.6 2.2 8.2 13.1

..-3.5 1.1 6.7 0.5 6.3 11.6 2.2 8.2 13.2
-3.9 0.7 5.7 0.1 6.0 12.3 1.1 7.4 13.7
-3.9 0.2 4.2 0.5 6.6 12.0 2.0 8.2 13.4
-4.2 0.0 4.2 0.3 6.2 11.4 2.1 8.1 13.1

-3.5 0.8 5.3 1.5 7.6 12.9 3.9 9.3 14.1

-2.8 1.5 6.7 2.1 8.0 13.0 5.5 9.7 13.9
-3.6 1.1 6.8 1.2 7.7 13.7 3.5 9.2 14.3
-3.3 0.8 4.9 1.2 7.0 11.9 3.0 8.5 13.0
-4.3 0.2 4.8 0.6 7.0 13.1 2.4 9.2 16.1
-4.2 0.2 4.7 1.6 7.8 13.2 2.9 9.1 14.4
-2.9 1.0 4.9 2.6 8.1 12.5 5.5 9.8 14.0

-3.8 0.5 4.9 -0.2 5.2 11.1 1.1 7.1 12.5

-3.7 0.2 4.1 0.4 6.2 11.6 3.3 8.7 13.3
-2.9 1.4 6.6 0.0 5.6 11.5 1.3 7.1 11.9
-3.7 1.5 8.0 0.1 5.6 11.3 1.6 7.8 13.4
-3.6 1.1 6.7 -0.3 4.9 11.5 0.2 5.6 12.0
-3.5 0.1 3.8 -0.4 4.9 10.4 1.3 7.1 12.2
-6.4 -1.2 3.4 -1.1 3.8 14.7 -0.3 5.8 11.8

4

4.
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Table 25. Median' and quartile points/ in the distribution of hearing levels in decibels re audiometric zero (ANS11969) for the better
ear at each teat frequency and estimates for speech among youths in the South, by ii.je and sex: United States. 1966-70-Con.

Age and sex I

6000 Hertz

Both sexes-- -
12-17 years

12 years
13 years
14 years
15 years
16 years
17 years

Boys

12-17 years

12 years
13 years
14 years
15 years
16 years
17 years

Girls

12-17 years

12 years
13 years
14 years
15 years
16 years
17 years

8000 Hertz Speech2

z'25 1.,Median 1 P75 P25 Median I P75 P25

Decibels re audiometric zero IANSI.1969)

Median P75

5.4 11.0 18.2 1.2 7.9 118 -Q2 4.7 10.4

5.4 10.6 17.0 2.7 8.8 119 0.6 6.1 11.2

5.1 10.9 18.2 2.1 8.5 14.1 0.0 5.0 10.9

19 10.6 18.1 0.2 7.0 110 -0.1 5.1 10.6

5.4 11.1 18.7 1.0 8.1 14.4 -a4 4.4 10.2

6.3 11.6 18.9 0.2 7.0 115 -0.7 3.7 9.6

5.8 11.2 18.2 1.3 7.8 117 -as 3.9 9.8

6.4 12.3 20.3 1.5 8.5 14.7 -0.2 4.7 10.5

5.3 11.0 18.6 3.4 9.5 14.8 1.0 6.6 11.4

6.0 12.0 20.2 3.8 10.2 17.1 -0.2 4.7 10.9

4.1 11.0 19.0 0.6 6.7 13.6 -0.4 4.4 10.1

6.7 12.6 20.9 0.7 8.4 15.6 -0.5 4.1 9.9

7.3 12.9 20.8 0.0 7.0 14.0 -0.6 3.9 10.1

8.5 14.4 21.6 2.4 8.9 14.7 -0.2 4.7 10.3

4.0 9.8 15.3 as 7.3 12.9 -0.2 4.6 10.3

5.5 10.3 15.3 2.1 812 13.0 0.3 5.6 10.9
3.9 9.9 15.8 1.0 6.9 12.3 0.2 5.5 10.9
3.7 10.2 17.2 Si 7.2 12.8 0.3 5.7 10.9
3.5 9.8 16.1 1.2 7,8 13.7 -0.2 4.8 10.6
5.2 10.2 15.8 0.4 7.0 12.9 -0.8 3.4 9.0
2.1 8.4 13.3 0.4 6.5 12.6 -1.0 3.2 9.0

ID25, median. and P75 are the points in the distribution of hearing levels below which 25, 50, and 75 percent of the children, re-
spectively fall.

2Averagit of hearing levels it 500, 1000, and 2000 Hertz.
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Table 26 Medians and quartile points1
better ear at each test frequency and

Age and sex

Both sexes

in the distribution of hearing levels on decibels re audiometric zero
estimates for speech among ynuths us the West. by age and sex: United

250 Hertz 500 Hertz

P25 Median P75 P25 Median P75 P25

Decibels re audiometric ze o (ANS1.1969)

12-17 years

12 years
13 years

14 years
15 years

5.61

i
i 5.31
:

5.3(
6.01
5.7

9.4

9 1

9.3
9.6
9.5

13.2 I

13.0
13.2
13 1

13 3

-0.1
...-.=-__-_...

-0.1
-0.4
0.0

-0.1
16 years 5.9 1 9 7 13.4 0.3
17 years I

5.6 I 94 1 13.2 -0.5

Boys

12-17 years 5.71 9.4 13.1 0.2

12 years 4.0 8.7 12.8 -0.1
13 years 5.5

o

9.3 13.1 -0.2
14 years 6.2 9.6 12.9 1.1
15 years 5.6 9.5 13.4 0.5
16 years 6.2 1 9.6 12.9 1.2
17 years 5.8 9.6 13.3 -0.7

1

Girls

12-17 years , 5.6 9.5 13.3 -0.4

12 years 6.11 9.6 13.2 -0.1
13 years 5.1 9.2 13.3 -0.5
14 years 58i 9.61 13.3 -0.8
15 years 5 8 1 9.5 13.2 -0.6
16 years

561
9.8 14.0 -0.4

17 years 5.3 9.2 13.1 -0.2

See footnotes at end of tame.
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1

1

(ANSI.19691 for the
States, 1966-70

1000 Harts

me. I P75
1

5.0 10.5 -2.6 1.1 4.7

5.1 10.8 -2.4 1.3 4.9
4.5 10.1 -3.0 0.7 4.5
5.3 10.6 -2.4 1.3 5.0
4.9 10.4 -2.6 0.9 4.4
5.9 10.9 -2.5 1.1 4.8
4.2 10.0 -2.5 1.2 4.9

5.6 10.8 -2.4 1.3 5.0

5.2 10.7 -2.5 1.0 4.4
5.0 10.6 -2.6 1.2 5.2
5.7 11.3 -2.1 1.5 5.3
6.0 11.2 -2.3 1.6 6.1
6.9 11.3 -2.4 1.3 5.0
3.5 9.3 -2.2 1.4 5.0

4.4 10.2 -2.8 0.9 4.5

4.9 11.1 -2.2 1.6 6.3
4.0 9.6 -3.4 0.2 3.9
3.8 9.7 -2.7 1.1 4.9
4.0 9.6 -2.8 0.4 3.5
4.8 10.5 -2.6 1.0 4.6
5.2 10.8 -2.8 1.0 4.8



Table 26 Medians and quartile poutts1 in the distribution of hearing levels in decibels iv audiometric zero (ANS1.19691 for the bitter
Car at each test frequency and estimates for speech among youths m the West, by ego and sex United States. 1966.70-Con.

Age ce

2000 Hertz 3000 Hertz 4000 Hertz

P25 j Medial P15 P25 ISIethan P,5! I
r25 1 Median T

Both sexes Decibels re audiometric zero (ANSI.1969)

12-17 years . . . ...... -3.3

12 years -3.'
13 years -3.9 .
14 years -2.7 '
15 years -3.2 1

16 years -3.2 1

17 years -3.31

cloys
1

12-17 tears -7f: 0-

12 years -3.1

13 years -3.6
14 years -2.5
15 years -3.0
16 years . ..... . . -2.9
17 years -3.0

Sort:.

12-17 year: -3.6

12 years -4.4
13 years -4.2
14 years -2.9
15 years -3.4
16 years -3.4
17 years -...1.)

See fotttnotes et awl of table.

/
1

1

!

,

!

0.7 ! 4.7 -1.2' 3.41 9./ 2.2 8.1 13.1
_

0.4 4.4 -1.41 3.4i 9.9 2.1 8.1 13.1

0.2 4.3 -1.6 j 2.6 : 9.1 7.5 7.4 12.5

0.9 4.5 -1.5 , 3.4 9.3 1.8 7.7 12.8

0.8 4.7 -1.1 3.5' 9.5 2.7 8.4 13.2

1.0 5.6 -1.11 3.6i 9.8 2.4 8.4 13.6

0.9
1

5.2 4.21 10.2 2.8 8.5 13.3

1

-
1.0'- 1 5.0 -0.41 4.8 1 10.8 3.9 9.2 _

13.9
i I

3.61 4 3 -0.9 ; 4.3 10.5 3.2 8.81 13.6

0.51
I 4.6 -0.6 4.0 : 10.7 4.2 9.0 13.4

1.4 : 5.7 0.2 6.1 i 11.5 3.9 9.2 13.9

1.5 6.9 -0.4 4.7 10.5 4.7 9.5 14.0

1.2 5.8 -0.3 5.3 11.0 3.8 9.5 14.6

0.9 4.8 0.0; 5.0! 10.7 4.0 9.3 14.1
:

0.4 i 4.4 -2.0 ' 2.3 : 8.1 0.91 6.81 12.1
"1-

1

_
0.0 i 4.5 -1.9, 2.5, 9.1 1.2 7.2 12.4

-0.1 ! 3.9 -2.4 1.61 6.8 -0.1 , 5.2 11.2

0.4 . 3.8 -2.8' 1.5 ! 6.6 0.51 6.0 11 4

0.2 3.8 -131 2.5 8.2 1.4 7.3 12.3

0.9 i 5.4 -1.5 i 2.5 8,2 1.4 7.5 126
1.0i 6.1 -1.51 3.2 t 9.4 1.5 7.5 12.3
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Table 26. Medians and quartile points' in the distribution of hearing levels in decibelsre audiometric zero (ANSI -1969) for the better
ear at each test frequency and estimates for speech among youths in the West, by alp and sex; United States, 1966-70-Con.

Age and sex
6000 Hertz 8000 Hertz

Median P7J P25

Speech

Median P75"25 1 Median P75 P25

Both sexes Decibels re audiometric ze o (ANSI.1969)

12-17 years 5,7 10.9 17.4 -1.6 4.4 11.41 -0.5 4.0 9.8

12 years 5.3 10.1 14.9 -0.7 5.8 11.8 -0.4 4.4 10.3
13 years 4,4 10.1 16,1 -1.7 4.3 11.3 -0.8 3.3 9.0
14 years 6.2 11.4 18.1 -1.2 4.8 11.8 -0.4 4.3 10.0
15 years 5.4 10.9 17.3 -1.9 3.6 11.3 -0.4 4.2 9.7
16 years 6.7 12.2 19.5 -1.4 4.6 11.1 -0.5 4.2 10.0
17 years 5.8 10.9 17.2 -2.6 3.2 10.5 -0.6 3.9 9.8

Boys

12-17 years 6.3 11.7 19.2 -1.2 5.3 12.0 -0.3 4.5 10.1

12 years 5.2 10.3 16.8 -0.4 6.4 12.4 -0.4 4,2 10.3
13 years 5.5 10.9 18.0 -1,4 5.0 11.9 -0.5 4.1 9.7
14 years 7.2 12.4 19.8 -1.1 5.3 12.2 0.3 5.6 10.7
15 years 6.2 12.0 19.3 -1.4 5.0 12.6 0.0 5.0 10.4
16 years 7.4 13.4 20.6 -0.2 5.9 11.6 -0.4 4,4 10,0
17 years 6.7 12.0 19.0 -2.5 3.8 11.1 -0.7 3,7 9.6

Girls

12-17 years 5.1 10.1 15.3 -2.0 10.6 -0.7 3.6 9.5

12 years 5.3 9.8 14.3 -1,0 5.1 11.2 -0.3 4.5 10.3
13 years 3.2 9.3 14.6 -1.9 3.6 10.8 -1.2 2.7 8.1
14 years 5.2 10.4 16.3 -1.3 4.3 11.3 -0.8 3.3 9.2
15 years 4.4 9.9 15.0 -2.3 2.5 9.8 -0.8 3.6 9.0
16 years 63 11.4 18.2 -2.4 3,5 10.5 -0.6 4.0 10.0
17 years 4.6 9.7 14.7 -2.7 2.5 9.7 -0.5 4,1 10.0

1P25. median. and P75 are the points in the distribution of hearing levels below which 25, 50, and 75 percent of the children, re-
spectively fell.

2Average of hearing levels at 500, 1000. and 2000 Hertz.
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Table 27. Mean hearing levels in decibels re audiometnc zero (ANSI.1969) for the better ear at each test frequency among youths in

urban and rural areas, by age end sex: United States, 1966-70

Age and sex

250

Both sexes

9.412-17 years

1 2 years 9.4
13 years 9.7
14 years 8.9
15 years 9.2
16 years 9.4
17 years 9.7

Boys

12-17 years 9.4

12 years 9.3
13 years 9.2
14 years 9.0
15 years 9.0
16 years 9.6
17 years 9.9

Girls

12.17 years 9.4

12 years 9.4
13 years 10.2
14 years 8.8
15 years 9.3
16 years 9.2
17 years 9.4

Urban areas Rural areas

1500.1 1000

Hertz

2000 I 3000 I
..1

400-0i 6000 1 8000i 250 1500 1 1000 2000

Hertz

3000 4000 6000 1 8000

Decibels re audiometric zero (ANSI.1969) Decibels re audiometric ze o (ANSI1969)

6.0 1.6 1 1.0 5.2 7.8 10.8

6.4 2.0 1.0 5.1 7.8 9.9
6.2 1.7 0.8 5.2 8.0 10.4
5.8 1.6 1.0 5.0 7.4 10.4

6.1 1.6 1.2 5.2 7.8 11.0
5.8 1.6 1.2 5.0 7.6 11.4

5.6 1,4 1.1 5.2 8.2 11.4

6.3 2.0 1.5 6.2 8.7 11.8

7.0 24 1.8 6.3 8.6 10.6
6.0 1.8 1.0 6.0 8.4 11.0

6.2 1.9 1.5 6.2 8.4 11.6

6.2 1.8 1.6 6.2 8.4 11.9

6.4 1.9 1.6 6.4 8.8 12.8

5.7 2.0 1.4 6.3 9.8 13.7

5.8 1.3 C'.6 4.0 6.8 9.6

5.8 f,ti 0.3 3.9 6.9 9.1

6.4 1.7 0.8 4.6 7.5 9.8
5.4 1.3 0.4 3.6 6.6 9.2
6.0 1.2 0.8 4.2 7.2 10.0

5.3
5.6

14
ip

0.8
0.8

3.7
4.2

6.4
6.6

10.3
9.2

6.2

6.4
7.0
6.0
6.2
5.8
6.0

6.6

6.7
6.9
6.2
6.6
6.4
6.7

6.0

6.0
7.2
5.8
5.8
5.2
5.3

8.8 5.7 1.5 1.2 5.6 8.4 11.9 7.5

9.1 6.4 1.8 1.1 5.4 8.3 11.0 8.2

9.0 6.0 1.8 1.6 6.0 9.0 11.9 7.4

8.5 6.0 1.6 1.4 5.7 8.0 11.6 7.4

8.6 5.6 1.4 1.4 6.2 8.3 12.0 7.9

8.4 5.0 1.4 0.8 5.8 8.6 13.4 7.0

9.0 5.2 0.9 0.7 4.8 7.8 11.5 7.2

8.8 5.8 1.6 1.6 7.t, 10.0 13.9 9.0

8.6 5.8 1.8 1.6 6.3 9.6 12.9 9.6
9.2 6.6 2.6 2.7 8.0 10.8 13.8 9.6
8.3 6.3 1.7 1.2 6.6 8.8 12.8 8.0

8.8 6.0 1.3 1.6 7.6 10.6 13.9 9,5
8.4 4.9 1,2 0.4 7.2 9.8 15.7 9.0

9.0 5.3 1.0 1.8 6.0 10.0 14.4 7.9

8.8 5.6 1.4 0.6 4.2 6.6 9.7 5.9

9.6 7.0 1 8 0.6 4.6 7.0 9.0 6.6
8.6 5.4 0.9 0.2 3.8 6.8 9.7 5,0

8.7 5.6 1.4 1.4 4.8 7.3 10.5 6.6
8.5 5.2 1.6 1.1 4.6 5.9 10.1 6.2

8.3 5.0 1.5 1.1 3.9 7.2 10.6 4,4

8.8 4.9 0.8 -OA 3.4 5.4 8.4 6.3
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Table 28. Moen hearing levels on decibels re audiometric zero (ANSI.1989) for the better ear at each test frequency among youths in
urban areas, by population size of place of residence, op, and sex: United States, 196670

Frequency, age, and sex

250 Hertz

Both sexes 12-17 years .

Boys 12 -17 years
Girls 12 -17 years

500 Hertz

Both sexes 12-17 years .

Boys 12 -17 years
Girls 12-11 years

1000 Hertz

Both sexes 12-17 years

Boys 12 -17 years
Girls 12-17 years

2000 Hertz

Both sexes 12-17 years

Boys 12-17 years
Girls 12-1 7 years

3000 Hertz

Both sexes 12-1 7 years .

Boys 12 -17 years
Girls 12-17 years

4000 Hertz

Both sexes 12-17 years .

Boys 12-1 7 years
Girls 1 ? -17 years

6000 Hertz

Both sexes 12-17 years

Boys 12-17 years
Girls 12-17 years

- - ...-- -- -
Urbanized areas

3 million I 1-2,9 250,000
Of more million 999,999

8.3

7.9

8.7

5.6

5.8
5.4

1.5

1.6

1.4

0,5

1.0

0.0

10.4

10.6
10.1

6.2

6,5
6.0

1.0

1.2

0.7

1.0

1.0
1.1

5.2 5.1

5.8 5.8
4.4 4.4

6.9 1 7.6

7,4 8.2
6.5 7.2

9.1 10.8

9.6
8.6

11.1

10.5

8000 Hertz

Both sexes 12 -17 years . 4.8 6.2

Boys 12-1 7 years
Girls 12-17 years

Speech '

Both sexes 12-17 years

4.7
4.8

6.2
6.2

4.8 4.9

Boys 12-17 years 5.0 5.1
Girls 12-17 years 4.6 4.7

Urban places
outside urbanized area

I Less than
250,000

25,000
or more

10,000-
24,999

2,500-
9,999

Decibels re audiometric zero lANSI.19691

loUerege of hearing levels at 500, 1000, and 2000 Hertz.
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8.7 11.0 8.6 10.6 9.9

8.6 11.1 8.6 10.6 10.4
8.8 11.0 8.6 10.8 9.4

5.8 6.6 5.3 7.1 6.0

5.9 h7 6.6 7.3 6.6
5.8 6.4 5.2 6.8 5.4

2.2 1.9 2.0 2.8 1.5

2.6 2.2 3.0' 3.0 2.0
1.8 1.6 1.0 2.6 1.0

0.1 3.1 2.0 2.4 1.1

0.7 4.1 2.6 2.8 1.5
-0.5 2.2 1.4 2.0 0.8

4.2 6.2 5.2 5.6 5.4

5.8 7.6 6.8 6.6 7.1

2.8 4.8 3.8 4.4 3,8

7.8 9.0 7.0 9.5 9.0

9.4 I 9.8 8.0 10.7 11.0
6.4 i 8.1 6.0 8.2 7.2

12.4 j 10.6 9.5 13.7 11.8

13.6 12.6 11.9 16.4 14.0
11.3 8.8 7.3 10.6 9.8

7.4 f 7 6 5.8 7.0 7.4

8.0 7.8 6.2 8.5 8.7
6.8 7.5 5.2 5.4 6.4

5.0 6.0 5.6 6.0 5.0

5.2 6.6 6.3 6.4 5.6
4.6 56 4.9 5.7 4.6
___1_

1.414i



Table 29. Mean hearing levels in decibels re audiometric zero (*1151.1969) for the better ear at each Ms frequency and estimates for

speech among youths, by rate of population change in place of residence from 1960 to 1960 and age: United Stets*, 1966-70

Rate of population
change and age 250 500 1000

Hertz

2000 1 3000 1 4000 8 Speechl

Loss

12-17 years

12 years
13 years
14 years
15 years
16 years
17 years

Below-average gain

12-17 years

12 years
13 years
14 veers
15 years
16 years
17 years

Average gain

12-17 years

12 years
13 years
14 years
15 years
16 veers
17 years

Above-average gain

12-17 years

12 years
13 years
14 years
15 years
16 years
17 years

Decibels re audiometric zero (ANSI.1969)

8.9 6.4 1.7 1.2 6.0 8.3 11.9 8.0 5.3

9.2 7.4 2.0 0.8 5.4 7.6 10.6 8,4 5.6

9.0 6.5 1.6 1.1 5.7 7.8 11.4 7.6 5.4

8.8 6.6 1.8 1.6 6.3 8.4 11.7 8.2 5.4

8.7 6.4 1.6 1.2 6.1 8.6 13.0 8.6 5.3

9.2 6.2 2.2 1.6 6.8 9.4 13.7 8.6 5.4

8.6 5.4 1.2 0.6 WS 8.1 11.5 6.9 4.7

9.1 5.8 1.7 1.8 5.2 7.8 11.4 6.3 5.4

92 6.4 2.5 2.4 6.0 8.4 11.1 6.8 8.0

9.5 6.0 1.6 22 5.8 8.8 12.0 7.5 5.4

8.9 .52 2.0 1.6 4.8 7.9 11.1 8.0 5.4

9,4 6.2 1.6 2.0 5.4 7.2 11.4 6.4 5.4

8.8 5.4 1.3 1.1 4.2 6.6 11.2 5.6 4.8

8.8 5A 1.3 1.8 4.6 8.2 11.9 5.8 5.0

10.6 62 2.0 0.8 5.6 9.0 10.9 7,8 52
10.4 6.2 1.8 0.2 5.2 8.9 10.6 8.2 5.0

11.0 6.5 2.7 0.4 5.6 8.8 10.2 7 n 5,4

10.2 5.8 1.4 0.8 5.3 8.5 10.5 .8 5.1

10.4 6.6 1.6 0.8 5.9 9.0 11.1 8,4 5.4

10.8 6.0 2.1 1.4 5.8 9.4 11.6 6.9 5.3

11.2 6.0 1.8 1.6 5.8 9.3 11.8 8.2 5.2

8.0 5.2 1.0 0.6 4.8 7.0 10.4 4.9 4.4

8.1 5.6 1.5 1.0 4.5 6.8 8.8 4.6 5.0

8.3 5.6 1,0 0.9 5.2 8.1 10.4 6.0 4.8

7.3 5.4 1.2 0.4 4.8 6.2 10.4 4.6 4.6

7.8 5.0 1.2 1.0 4.9 7.4 102 4.6 4.6

7.6 4.7 0.5 0.2 4.4 6.6 12.2 4,4 3.8

9.3 5.1 0.8 0.0 4.6 6.8 10.8 5.2 4.2

tAverage of hearing levels at 500, 1000, and 2000 Hertz.

1,0
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Table 30. Mean hearing levels in decibels re audiometric zero (ANSI.1969) for the better ear at each test frequency and estimates for
speech among youths by annual family income, age, and sex: United States, 198 70

Frequency, age, and sex

Family income

Less than

$3,000
$3,000-
$4.999

S5,000-
$6,999

$7,000-
$9,999

$10,000-
$14,999

$15,000
or more

750 Hertz Decibe s re audiometric zero (ANSI-1969)

Both sexes 12-17 years 10.0 9.8 9.0 9.1 8.7 8.8
Boys 12-17 years 10.0 9.4 8.9 9.2 8.6 9.0Girls 12-17 years 10.0 10.2 9.0 9.0 8.8 8,6

500 Hertz

Both sexes 12-17 years 7.0 6.9 6.0 5.8 5.1 5,0
Boys 12-17 years 6.7 6.9 6.4 6.0 5,4 5.6Girls 12-17 years 7,2 6.9 5.6 5.6 4,9 4.2

1000 Hertz

Both sexes 12-17 years 3.1 2.6 1.6 1.6 0.8 0.2
Boys 12-17 years 3.5 2.5 2.2 1.9 10 0.3Girls 12-17 years 2.8 2,8 1.1 1.2 0.6 0.0

2000 Hertz

Both sexes 12-17 years 2.6 1,9 1.0 0.8 0,4 0.1
Boys 12-17 years 3.1 2.5 1.6 1.2 0.7 0.4
Girls 12-17 years 2.2 1.4 0.5 0.3 0.2 -0.3

3000 Hertz

Both sexes 12-17 years 7.3 6.6 5.2 4,9 4.4 4.1

Boys 12-17 years 8.4 7.8 6.8 6.0 5.8 4.8
Girls 12-17 years 6.2 5.4 3.7 3.6 3.2 3.4

4000 Hertz

Both sexes 12-17 years 9.9 9.2 8.0 7.6 8.8 6.4
Boys 12-17 years 11.6 10.5 9.4 8.7 7,8 7.0
Girls 12-17 years 8.4 7.9 6.6 8,4 5.9 5.8

6000 Hertz ..5-'

Both sexes 12-17 years 12.2 11.8 11.1 10.9 10.4 11.0
Boys 12-17 years 14.2 13.4 13.0 12.2 11.8 12,0
Girls 12-17 years ' 10.6 10.2 9.2 9.5 9.2 9.8

8000 Hertz

Both sexes 12-17 years 8.4 7.8 6.6 6.6 6.0 5.2
Boys 12-17 years 9.4 8,8 7.4 7.3 6.4 6.3
Girls 12-17 years 7.6 6,8 5.8 5.8 5.5 5.0

Speech 1

Both sexes 12-17 years 6.4 6.1 5.1 5.0 4.3 3.9
Boys 12-17 years 6.6 6.2 5.5 5.3 4.5 4.2
Girls 12-17 years 6.2 5.9 4.7 4.5 4.1 3.5
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UM* 31. Mean hearing levels in decibels re audiometric zero (AN111.11169) for the better ear at each test frequency and estimates for
speech among youths, by education of went, age, and sex: United States, 1966-70

Frequency, age, and sex

Years of schooling completed

Less than
5

5-7 8 9-11 12 13-15 16 17 or more

250 Hertz Decibels re audiometric zero (ANSI.1969)

Both sexes 12-17 years 10.1 9.2 9.4 9.4 9.0 9.0 8.4 8.4

Boys 12-17 years 9.8 9.2 9.2 9.3 9.0 9.0 8.7 8.2

Girls 12-17 years 10.4 9.2 9.8 9.4 9.0 9.0 8.1 8.6

500 Hertz

Both sexes 12-17 years 7.6 7.0 5.9 6.4 5.6 5.1 4.6 4.8

Boys 12-17 years 7.2 7.4 5.7 6.6 5.8 5.3 5.2 5.7

Girls 12-17 years 8.0 6.8 6.1 6.2 5.3 4.9 4.2 3.6

1000 Hertz

Both sexes 12-17 years 3.7 2.6 1.5 2.3 1.2 0.6 0.0 0.4

Boys 12-17 years 3.7 3.4 1.5 2.4 1.6 0.6 1.0 0.2

Girls 12-17 years 3.7 1.9 1.5 2.1 0.8 0.6 -0.8 0.6

2000 Hertz

Both sexes 12-17 years 2.9 1.8 1.2 1.8 0.8 0.0 -0.2 -0.4

Boys 12-17 years 3.5 2.6 0.9 2.4 1.4 0.4 0.5 -0.4

Girls 12-17 years 2.4 1.1 1.4 1.2 0.2 -0.4 -0.8 -0.3

3000 Hertz

Both sexes 12-17 years 8.0 6.9 5.2 5.8 4.8 4.0 4.5 3.6

Boys 12-17 years 9.6 8.2 6.0 7.0 6.2 4.8 6.2 4.0

Girls 12-17 years 6.4 5.6 4.4 4.6 3.3 3.2 3.0 2.8

4000 Hertz

Both sexes 12-17 years 10.4 9.0 8.3 8.5 7.6 6.8 7.0 64

Boys 12-17 years 12.2 10.6 9.3 10.0 8.4 7.6 8.6 7.4

Girls 12-17 years 8.6 7.2 7.4 7.0 6.6 6.0 5.6 5.1

6000 Hertz

Both sexes 12-17 years 12.7 12.0 11.5 11.4 11.0 9.8 10.6 10.3

Boys 12-17 years 15.0 13.8 13.2 12.8 12.2 10.5 12.0 12.1

Girls 12-17 years 10.6 10.0 9.8 9.9 9.6 9.1 9.3 7.8

8000 Hertz

Both sexes 12-17 years 9.1 8.1 7.2 7.2 6.4 4.9 6.3 4.1

Boys 12-17 years 10.8 9.6 7.6 8.4 7.0 5.0 7.0 4.8

Girls 12-17 years 7.6 6.6 69 6.1 5.7 413 5.6 32
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APPENDIX I

STATISTICAL NOTES

The Survey Design

The sample design for the first three programs
or Cycles 1-111 of the Health Examination Survey
has been essentially similar in that each has been
a multistage, stratified probability sample of
clusters of households in land-based segments.
The successive elements for this sample design are
primary sampling units, census enumeration dis-
trict, segment (a cluster of households), eligible
persons, and finally the sample person.

The 40 sample areas and the segments utilized
in the design of Cycle Ill were the same as those
in Cycle 11. Previous reports describe in detail
the sample design used for Cycle ll and in addition
discuss the problems and considerations given to
other types of sampling frames, cluster versus
random sampling, and whether or not to control
the selection of siblings.46

Requirements and limitations placed on the
design for Cycle Ill, similar tothose for children
in Cycle 11, were that:

1. The target population he defined as the
civilian noninstitutionalized population of
the United States, including Alaska and
Hawaii, between the ages of 12 and 17
years for Cycle III, with the special exclu-
sion of children residing on reservation
lands of the American Indians becaus- of
operational problems encountered on these
lands in Cycle I.

2. The time period of data collection be
limited to about 3 years for each cycle and
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the length of the individual examination
within the specially constructed mobile
examination center be between 2 and 3
hours.

3. Ancillary data be collected on specially
designed household, medical history, and
school questionnaires and from birth certi-
ficate copies.

4. Examination objectives be related primarily
to factors of physical and intellectual
growth and development.

5. The sample be sufficiently large to yield
reliable findings within broad geographic
regions and population density groups as
well as age, sex, and limited socioeconomic
groups for the total sample.

The sample was drawn jointly with the Bureau
of the Census starting with the 1960 decennial
census list of addresses and the nearly 1,900
primary sampling units (PSU's) into which the
entire United States was divided. Each PSU is
either a standard metropolitan statistical area
(SMSA), a county, or a group of two or three
contiguous counties. These PSU's were grouped
into 40 strata, each stratum having an average
size of about 4.5 million persons, in such a man-
ner as to maximize the degree of homogeneity
within strata with regard to the population size
of the PSU's, degree of urbanization, geographic
proximity, and degree of industrialization. The
40 strata were then classified into four broad
geographic regions of 10 strata each and were
then, withir each region, cross-classified by four
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population density classes and classes of rate of
population change from 1950 to 1960. Using
a modified Goodman-Kish controlled-selection
technique, one PSU was drawn from each of the
40 strata.

Further stages of sampling within PSU's re-
quited first the selection of census enume.ation
districts (FM's). The ED's arc small well-defined
areas of about 250 housing units into which the
entire Nation was di% idcd for the 1960 population
census. Each El) was assigned a "measure of
size" equal to the rounded whole number result-
ing from a "dig ision by nine" of the number of
children aged 5.9 in the ED at the time of the
1960 census. A sample of 20 ED's in the sample
PSU were selected by systematic sampling, each
El) ha% mg a probability of selection proportional
to the population of children 5-9 years at the
time of the 1960 census date. A further random
selection by sire of segments (smaller clusters of
housing units) within each El) was then made.

Because of the 3 -year time interval between
Cycle II and Cycle Ill, the Cycle III frame had
to be supplemented for new construction and to
compensate for segments where housing was
partially or totally demolished to make room for
highway construction or urban redevelopment.

Advanced planning for the examinations at
the various locations or stands pros ided for about
17 days of examinations which limited the num-
ber of examinees per location to approximately
200. When - number of eligible youths in the
sample draw, for a particular location exceeded
this number, subsampling was done by deleting
from the mastci list of eligible youths (ordered
by segment, household order within segment, and
age within household) every nth name on the list
starting win the yth name, y being a number
between 1 .4 n selected randomly and n being
the extent of ovcrsampling in the original draw.

In Cycle nt, as in Cycle II, twins who wen:
deleted in the sample selection, were also Sched-
uled for examination, time permitting, as were
youths deleted from the Cycle III sample who
had beet examined in Cycle II. The sample was
selected in Cycle III, as it has been for the diil-
dren in Cycle II, so as to contain the -orrect pro-
portion of youths from families having onty one

eligible youth, two eligible youths, and so on to
be representative of the total target population.
However, since households were one of the ele-
ments in the sample frame, the number of related
youths in the resultant sample is greater than
would come from a design which sampled youths
12-17 years without regard to household. The
resultant estimated mean measurements or rates
should be unbiased, but their sampling variability
will be sdn.,:what greater than those from more
costly, One-consuming systematic sample designs
in whickevery kth youth would be selected.

'the ^11 probability sample for Cycle III in-
clude,: 4 youths representative of the approx-
imately 22.7 million nonirr titutionalized United
States youths of 12-17 years. the sample con-
tained youths from 25 different States and
approximately 1,000 in each single year of age.

The response rate in Cycle Ill was 90 percent,
with 6,768 youths examined out of the total
sample. These examinees were closely represent
ative of those in the sample as well as the pupil-
Whin from which the sample were drawn with
respect to age, sex, race, region, population
density, and population growth in area of resi-
dence. Hence it appears unlikely that nonre-
sponse could bias the findings appreciably.

Measure used to control the quality of the
data from these surveys have been cited pre-
viously ;6,2 4 those additional measures speci-
ically related to the testing of hearing are
outlined in an earlier section of this report.

What measurement processes in the surveys
woe carefully standardized and closely con-
trolled, th,, orrespondence between the real
world and survey results cannot be expected to be
exact. Survey data arc imperfect for three major
reasons: ( I ) results arc subject to sampling error,
(2) the actual conduct of a survey never agrees
perfectly with the design. and (3) the measure-
ment processes themselves arc inexact even
though standardized and controlled.

1 he report on Cycle 1116 describes in de-

tail the faithfulness with which the sampling
design was carried out.
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Data iec oi dud for each sample vont': an
inflated in the estimation pick est, to characterize
the larger unirse of Min II the sample youth i.
rpresentatke. The vights used in this inflation
:)n.cess ,ir a product of the reciprocal of the

6abilit of selecting the %mull, an adjustment
for nomsponse cases. and a poststratified ratio
adjustment which inci eases precision by bringing
sure results into closer alignment with known
United States population figure by color and se s
within single ears of age 12 through 17 ha. the
seas surso..

In the thhd e vele of the health Examination
Sur e (as for the children in Cycle 11) the sam-
ples were the results of three principal stages of
Sete( lion the single PSU from each stratum. the
20 seg,mc nt s cash sample PSU, and the sam-
pl %omit limn the eligible persons. The prob-
abilit% of wlet ling sin imits 4111,11 youth is the
ptodue t of the probabiltt of selection ,tt e.-h
stage.

Since the strata ate roughl equal in popula-
tion sire and a ticarl equal number of sample
smiths were samined iii each of the sample
PSU's, the sample design is ssentiall self-

ighting with respect of the target population;
that is, cash south 12 through 17 sears had
about the same probabilits of !wing drawn into
the iespecti% e samples.

The adjustment upward for nonresponse is
intended to minimize the impact of nonresponse
on final estimates by imputing to nonrespondents
the characteristics of "similar" respondents.
Here "similar" respondents were judged to be
examined youths in a sample PSU having the
same age (in years) and sex as youths not exam-
ined in that sample PSU.

The poststratified ratio adjustment used in the
third cycle achieved most of the gains in precision
which would have been attained if the sample
had been drawn from a population stratified by
age, color, and sex and makes the final sample
estimates of population agree exactly with in-
dependent controls prepared by the Bureau of
the Census for the United States noninsti tution-
alized population as of March 9, 1968 (approxi-
mate midsurvey point for Cycle III), by color
and sex for each single year of age 12-17. The
sampling weight of every responding sample
youth in each of the 24 age, color, and sex classes
is adjusted upwards or downwards so that the
weighted total within the class equals the inde-
pendent population control for each survey.

In addition to youths not examined at all,
there were some whose examinations were incom-
plete in one frequency or another. If the techni-
cian considered some parts of the test unreliable

Table I . Monona hearing test data, by age of IPX101141101: Honfth Examination Survey, 1966-69

Hearing lest missing

All frequencies fnumuer of youths
for whom one or more test parts
are incomplete

Test incomplete for frequencies of

750 Hertz
500 Hertz

1000 Hertz
2000 Hertz
3000 Hertz
4000 Hertz
6000 Hertz
8000 Hertz
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All
examinees, 12 13 14 15 16

12-17 years year: years years years
years

45
45
46
46
47
48
46
52

Number of ears

8
8
8
8
9
7

10
8
8
8

11

10
10
12

5
5
5
6
5
5
5
7

10
11

10
10
10
10
12
12

17

years

6

10

10
12
10
10
10

10
10

4

3
3
3
4
3
4
2
2



because of physical or mental reasons or t
audiometer was not functioning properly, the
test parts affected were also not used. The extent
of missing data for the hearing tests is shown in
table I.

For each of the examined ouths nut given the
hearing test, a respondent of the same age-sex-race
group was selected at random and his test results
assigned to the nonexamined person.

When only incomplete test results were avail-
able (38 youths), a variety of methods were used,
depending upon the extent of missing data. If
only one ear was tested, it was assumed that the
finc.../n:s for the other car would have been the
he .c. If partial results were available, the levels
leached by the other car at the particular fre-
quell( ies were used as the estimates if they were
consistent with the audioglitin for the car on
whit h data were missing. Otherwise, projections
were made on the basis of the parts of the
audiogram available.

Sampling and Measurement Error

In the present report, reference has been made
to efforts to minimize bias and variability of meas-

urement techniques.
The probability design of the survey makes

possible the calculation of sampling errors. The
sampling error is used here to determine how
imprecise the survey test results may be because
they come from a sample rather than from the
measurements of all elements in the universe.

The estimation of sampling errors for a study
of the type of the Health Examination Survey is
difficult for at least three reasons: (1) measure-
ment error and "pure" sampling error are con-
founded in the data it is not easy to find a
procedure which will either wmpletely include
both or treat one or the other separately, (2) the
survey design and estimation procedure are com-
plex and accordingly require computationally
involved techniques for the calculation of vari-
ances, and (3) fr,, n the survey are coming
thousands of statistics, many for subclasses of

the population for which there are a small num-
ber of cases. Estimates of sampling error are
obtained from the sample data and arc them-
selves subject to sampling error which may be
large when the number of cases in a cell is small
or even 0( casional4 when the number of eases
is substantial.

Estimates of approximate sampling variability
for selected statistics used in this report are
included in the detailed tables. These estimates
have been prepared by a replication technique
which yields overall variability through observa-
tion of variability among random subsamplcs of
the total sample.24 The method reflects both
"pure" sampling variance and a part of the meas-
urement variance.

In accordance with usual practice, the interval
estimate for any statistic may be considered the
range within one standard error of the tabulated
statistic, with 68-percent confidence, or the range
within two standard errors of the tabulated sta-
tistic, with 95-percent confidence. The latter is
used as the level of significance in this report.

An approximation of the standard error of a
difference d = x - y of two statistics x and y is

2given by the formula Sd = (Six + Syr2 where Sx
and Sy are the sampling errors, respectively of
x and y. Of course, where the two groups or
measures arc positively or negatively correlated,
this will give an overestimate or underestimate,
respectively, of the actual standard error. These
estimates are shown in table II.

Small Numbers

In some tables magnitudes are shown for cells
for which the sample size is so small that the
sampling error may be several times as great as
the sfatistie itself. Obviously in such instances
the statistic has no meaning in itself except to
indicate that the true quantity is small. Such
numbers, if shown, have been included in the
belief that they may help to convey an impres-
sion of the overall story of the table.

Y.;
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TAM II. Standard mots of adenomas for swine hearing levels for epoch (eatimatod)/ and tot. number of examinee. by Wood dter44411146Ild
United Steak 1966-70

Characteristic
Total number
of examinees

Both
texts
12-17
yews

I Boys Girls

2-17
years

12
WW1

13

years
14

yews
15

years
16

yews
17

years

, .

12-17 17
years wers

13
years

14

VIM
15

yaws
16

years
17

yews

Total number
of examinees

Race

. . . . 6,768 ,545 643 626

Standard

618

error in

613

dB re

558

audiometric

489

zero

3,223

(IS0.1964)

547 582 586 503 536 469

White
Negro
Other races

5,735
999

34

0.15
0.25
0.65

0.20
0.35
0.80

0.25
0.50

39.50

0.30
0.65

18.15

0.25
0.55

16.90

0.30
0.70
3.40

0.45
0.70

18.45

0.40
0.65
0.00

0.10
0.30
1.60

0.25
0.56
3.60

0.25
1.06

42.40

0.20
0.60

42.40

0.20
0.60

17.15

0.25
0.66

35.35

0.30
0.66

28.40

Region
Northeest . .

Midwest
South

1,641
1,757
1,704

0.20
0.25
0.30

0.30
0.35
0.35

0.35
0.50
0.50

0.65
0.50
0.50

0.30
0.20
0.40

0.85
0.35
0.25

0.40
0.55
1.35

0.70
0.75
0.65

0.25
0.20
0.35

0.30
0.35
0.56

0.20
0.60
0.80

0.35
0.30
0.65

0.50
0.65
0.20

0.55
0.40
0.40

0.60
0.30
0.6$

West 1,566 0.45 0.50 0.90 0.50 0.70 0.80 0.50 0.90 0.40 0.70 0.55 0.35 0.30 0.50 0.50

Urban area
3 million or more . . . 1,420 0.25 0.35 0.40 0.96 0.45 0.55 0.25 0.45 0.15 0.35 0.65 0.35 0.35 0.45 0.35
1-2.9 million 845 0.45 0.50 0.35 0.65 0.70 0.70 0.65 1.50 0.45 0.85 1.10 0.80 0.75 0.45 0.45
250.030-999.999. . 782 0.60 0.55 1.10 0.55 0.45 0.65 0.85 1.10 0.90 1.60 1.50 1.20 0.90 0.70 0.63
Under 250,000 . . . . 540 0.90 0.50 1.95 1.20 1.95 0.70 1.15 5.00 1.45 1.05 2.40 2.25 2.00 1.20 125
25,000 or more . . . . 293 0.85 1.06 2.55 1.25 0.65 1.90 1.80 0.95 0.66 2.06 0.90 0.75 0.35 0.60 1.10
10,000-24.999 . . . 187 1.00 1.25 1.80 1.65 1.95 1.15 2.70 12.45 0.75 1.06 2.35 11.65 17.80 11.70 20.10
2,500-9,999 409 0.25 0.40 0.95 1.00 0.70 1.35 2.40 0.40 0.20 1.00 0.60 1.20 0.40 1.00 0.60

Rural area 2,292 0.20 0.30 0.45 0.40 0.45 0.35 0.65 0.45 0.20 0.35 0.45 0.40 0.25 0.50 0.45

Income
Less than $3.000 . . . 817 0.25 0.45 0.90 1.10 1.20 0.80 1.40 1.30 0.30 0.90 1.25 1.00 0.80 0.60 0.80
$3,000 - $4.999. . . 946 0.35 0.50 0.90 0.95 0.55 0.85 1.00 0.70 0.30 0.50 0.56 0.55 0.60 1.26 0.80
$5.000-66,999 . . . . 1,065 0.20 0.30 3.80 0.60 0.60 0.60 0.60 0.65 0.20 0.40 0.65 0.60 0.60 0.65 0.40
67,000-59,999 . . . . 1.555 0.15 0.20 0.40 0.45 0.35 0.30 0.30 0.95 0.20 0.50 0.40 0.35 0.45 0.60 0.45
510.000- 614.999.. . 1,277 0.20 0.25 0.40 0.60 0.45 0.46 0.50 0.55 0.20 0.45 0.75 0.40 0.35 0.50 0.60
515,000 or more . . . 652 0.15 0.25 0.45 0.65 0.70 0.80 0.70 0.75 0.25 0.65 0.75 0.65 0.65 0.56 026

Education of parent
Less than 5 years . . . 443 0.50 0.75 1.90 1.35 1.30 1.30 0.85 1.05 0.50 125 1.60 1.00 0.80 1.35 2.60
5-7 years 609 0.50 0.60 0.60 1.30 0.55 0.70 2.05 1.25 0.50 0.75 0.75 1.85 0.60 0.50 0.75
8 years . . . . 845 0.25 0.40 0.95 0.80 0.80 0.85 0.75 0.60 0.25 0.40 0.46 0.40 0.55 0.56 0.90
9-11 years . 1,417 0.20 0.30 0.70 0.55 0.60 0.50 0.65 0.55 0.20 0.45 010 0.45 0.9s 0,36 0.60
12 years 1,915 0.15 0.20 0.40 0.45 0.30 0.35 0.45 0.80 0.20 0.50 0.40 0.45 0.2s 0.65 0.45
13-15 years . .

16 yews . . . . . .

554

443
0.25
0.25

0.20
0.55

0.55
0.65

0.65
1.30

0.65
0.60

0.70
1.00

0.85
1.00

0.80
1.10

0.30
0.20

0.75
0.45

1.15
0.70

0.55
0.95

0.70
0.70

0.70
1.00

020
10.66

17 years or more 350 0.25 0.30 0.55 0.75 0.95 0.95 0.80 0.65 0.35 1.20 130 1.00 1.15 0.70 0.95

Population change
Loss 1.601 0.30 0.40 0.60 0.25 0.80 0.65 1.60 0.70 0.25 0.25 0.56 0.55 -0.20 0.45 0.80
Belowdverage gain . . 1.754 0.30 0.35 0.60 0.55 0.60 0.40 0.50 0.80 0.40 0.76 0.66 0.45 0.70 0.75 0.66
Average gain 1,773 0.30 0.40 0.66 0.75 0.25 0.30 0.30 1.10 0.30 0.35 0.75 0.45 0.65 0.30 0.30
Above-avt -age gam . 1,640 0.25 0.35 0.60 0.55 0.40 0.50 0.35 0.80 0.15 0.56 0.50 040 0.60 0.40 0.36

I Averse* of hearing levels at 500, 1000, and 2000 Hartz.

SO
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APPENDIX II

DEMOGRAPHIC AND SOCIOECONOMIC TERMS

Age. The age recorded for each youth was the
age at last birthday on the date of examination.
The age criterion for inclusion in the sample used
in this survey was defined in terms of age at time
of interview. Since the examination usually took
place 2 to 4 weeks after the interview, some of
those who were 17 years old at the time of inter-
view became 18 years old by the time of examina-
tion. There were 23 such cases. In the adjust.
ment and weighting procedures used to produce
national estimates, these 23 were included in the
17 year group.

Race. -Race was recorded as "white,"
"Negro," or "other." "Other" included Ameri-
can Indians, Chinese, Japanese, and all races other
than white or Negro. Mexican persons were
included with "white" unless definitely known
to he American Indian or of another race.
Negroes and persons of mixed Negro and other
parentage were recorded as "Negro."

Geographic region.- For purposes of strati-
fication the United States was divided into four
geographic. regions of approximately equal popu-
lation. These regions, which correspond closely
to those used by the Bureau of the Census, were
as follows:

Region Malec Included

Northeast Maine, Vermont, New Hamp-
shire, Massachusetts, Connecti-
cut, Rhode Island, New York,
New Jersey, and Pennsylvania

Midwest Ohio, Illinois, Indiana, Michigan,
Wisconsin, Minnesota, Iowa, and
Missouri

South

West

Delaware, Maryland, District of
Columbia, West Virginia, Virginia,
Kentucky, Tennessee, North Car-
olina, South Carolina, Georgia,
Florida, Alabama, Mississippi,
Louisiana, and Arkansas

Washington, Oregon, California,
Nevada, New Mexico, Arizona,
Texas, Oklahoma, Kansas, Ne-
braska, North Dakota, South
Dakota, Idaho, Utah, Colorado,
Montana, Wyoming, Alaska, and
Hawaii

Urban-rural. The definition of urban-rural
areas was the same as that used in the 1960
Census. According to this definition, the urban
population was comprised of all persons living in
( I) places of 2,500 inhabitants or more incor-
porated as cities, boroughs, villages, and towns
(except towns in New England, New iork, and
Wisconsin); (2) the densely settled urban fringe,
whether incorporated or unincorporated, of
urbanized areas; (3) towns in New England and
townships in NewJersey and Pennsylvania which
contained no incorporated municipalities as sub-
divisions and had either 2,500 inhabitants or
more, or a population of 2,5y to 25,000 and a
density of 1,500 persons or more per square mile;
(4) counties in States other than the New Eng-
land States, New Jersey, and Pennsylvania that
had no incorporated municipalities within their
boundaries and had a density of 1,500 persons
or more per square mili; and (5) unincorpor ited
places of 2,500 inhabitants or more not included
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in any urban hinge. The remaining population
was classified as rural.

Urban areas ,ire further classified by popula-
tion size for places within urbanized areas and
other urban places outside urbanized areas.

kamilv income. The income recorded was
the total income of the past 12 months received
by the head of the household and all other house-
hold members related to the head by blood,
marriage, or adoption. This income was the
gross cash income (excluding pay in kinds except
in the case of a family with their own farm or
business, in which case biet income was recorded.

Parent. A parent was the natural parent or,
in the case of adoption, the legal parent of the
child.
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Guardian. A guardian was responsible for the
care and supervision of the child. He (or she)
did not have to be the legal guardian to be con-
sidered the guardian for this survey. A guardian-
ship could only exist when the parent(s) of the
child did not reside within the sample household.

Head of household.--Only one person in each
household was designated as the "head." He
(or she) was the person who was regarded as the
"head" by the members of the household. In
most cases the head was the chief breadwinner
of the family although this was not always true.
In some cases the head was the parent of the
chief earner, or the only adult member of the
household.
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APPENDIX III
RECORDING FORM
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APPENDIX IV

STANDARDS FOR REFERENCE (AUDIOMETRIC) ZERO

The sound pressure standards for "normal"
auditory threshold- the 1951 American Stand-
ards Association audiometric zero-maintained
by the National Bureau of Standards were
derived from data of the National flea! th Survey
of 1935-36, as described previously. The original
measurements were determinations of voltages
applied at the terminals of the audiometer ear-
phones used in the survey for a subgroup of per-
sons with "normal" hearing. These threshold
data were transferred by loudness balancing to a
group of standard earphones designed especially
for stability in calibration the Western Electric
705-A. Afte loudness balancing, the earphones
were placed on an NBS 9-A standard calibrating
coupler and their response was measured.

Later, and in a similar fashion, the National
Bureau of Standards transferred the threshold
from the Western Electric 705-A earphone to
five other types of earphones.

The threshold standards in terms of sound
pressure in a standard coupler will be valid for
the earphones of these types provided thc ear-
phone cushions arc of controlled profile, thick-
ness, and compliance; the distance from the front
of the face of the moving diaphragm to the plane
of the cushion is held constant; and that the
earphone is held against the car with a constant
coupling force.13.23 They will not apply to
earphones of other types.

The transfer characteristics for the TI)11-39
earphones NiX-4I /AR cushions used in this sin-
vev were those determined lor the Ikalth Exam-
ination Survey instrunwnts at the University of
Pittsburgh to replace those previously suggested
by Allison Laborat,mes.25

The new (1964) standard reference zero rec-
ommended by the International Organization
for Standardization (1S0)".26-29 was adopt..d
in the 1969 American National Standard for
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audiometers during conduct of this survey to
replace the differing 1951 American and the
1954 British Standards." Since these new
standards are appearing in many of the journals
and other technical publications, the comparison
of them with the 1951 American Standard on
the 705-A earphones and the TDH -39 earphones
used in this survey is shown in table III.

The thresholds for the 1951 American Stand-
ard and the recommended ISO Standard on the
705-A earphones are rounded to the nearest
0.5 dB in accordance with the ISO method of
presentation. The TDE1-39 thresholds are re-
tained in the form used to convert the findings
Irom this survey to decibels re 0.0002 dyne per
square centimeter, as shown in the section "Com-
parison With Previous Findings."

Table Ill. Comparison of 1951 American Standard and the
recommended ISO Standard for reference zero

Frequency

1951 American Standard
for reference zero of:

Recommended ISO
Standard for

reference zero
of WE-705-A
earphones'

WE-705-A
earphones'

1014-39
earphones'

Decibels re 0.0002 dynes per square cm.

250 cps 39.6 45 4 24.5
500 cps 25.0 , 30 0 11.0

1000 cps 16.5 22.6 6.5
2000 cps 17.0 21.8 8.5
3000 cps 216 0 26.7 7.5
4000 cps 15.0 16.9 9.0
6000 cps 217.5 23.9 8.0
8000 cps 20.9 26 5 9.5

'On NBS 9 A coupler. TON-39 earphone reference values
shown here are those determined for the Health Estamination
Survey Instruments at the University of Pittsburgh." The
other two sets were determined by averaging many different de
terminations from many different countries, twistable from the
National Bureau of Standards.

2Estimated.

000
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OUTLINE OF REPORT SERIES FOR VITAL AND HEALTH STATISTICS

Originally Public Health Service Publication No. 1000

Series 1. Pt °grams and collectson procedures. Reports which describe the general programs of the National
Center for Health Statistics and its offices and divisions, data collection meth' ds used, definitions,
and other material necessary for understanding the data.

Serses 2. Data etaluatson and methods research.Studies of new statistical methodology including: experi-
mental tei .s of new survey methods, studies of vital statistics collection methods, new analytical
techniques, objective evaluations of reliability of collected data, contributions to statistical theory.

Serses 3. Analytscal studses.Reports presenting analytical or interpretive studies based on vital and health
statistics, carrying the analysis further than the expository types of reports in the other series.

Serses 4. Documents and committee reports.F inal reports of major committeee concerned with vital and
health statistics, and documents such as recommended model vital registration laws and revised birth
and death certificates.

Se, its 10. Data from the Health Inter: sew Surtcy.Statistics on illness, accidental injuries, disability, use of
hospital, medical, dental, and other services. ond other health-related topics, based on data collected
in a continuing national household interview sarvey.

Set les 11. Data p um the Health Examination Surrey. Data from direct examination, testing, and measure-
ment of national samples of the population provide the basis for two types of reports: (I) estimates
of the medically defined prevalence of specific diseases in the United States and the distributions of
the population with re§pect to physical, physiological, and psychological characteristics; and (2)
en lb. .is of relationships among the various measurements without reference to an explicit finite
universe of persons.

Series Data porn the Institutional Population Sur: e3s.Statistics relating to the health characteristics of
persons in institutions, and on medical, nursing, and personal care received, based on national
samples of establishments providing these services and samples of the residents or patients.

Set rt s 1 s. Data lion: the Ilusprlol Thschage Sur: e3.Statistics relating to discharged patients in short-stay
hospitals. based on a sample of patient records !n a national sample of hospitals.

'4. DIM on health 1,.sourc.s manpower and facilities, Statistics on the numbers, geographic dist

kJ+ m, and al it rl,tIlt of health resources including physicians, dentists, nurses, other health
manpov., pn., hospitals, nursme homes, and outpatient and mher inpatient tat du ie.:.

Se ries 0. Data oil mortali4 arioJs statistics on mortality, other than as included in annual or momblc
reports--1.. tap Ina I% ses hr cause of death, age and other demographic variables. also geographic
and -c les aim k,es.

Jet s 21. Data ma) lake . ()rte.% arious statistics on natality . marriage. and di,.ree othei
than is tie lo.:( .1 in annual or monthly reportsspecial analcses by demog,raplut .asi.shles. also
.:0)er ipf le end tune :studies of fertihtv.

Data to :1k, %,111,enal Aatalitt anti Alto Su, s. 1/44 itistie m ehar,retoristIt's of his the and
ath- not co:: fr, no the eital re: ords haseelon sample At-minim: from these records,

11' - I- m .ocioeconomie medical experient m the Last ye it of
1:7# I. it t

_t it, :I MI ,t "I, s rite Its ()Huy of Information
National Cc-titer for fleAlth 'Ntatistir
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